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1  .  AESTRACT 


This  is  the  second  report  dealing  with  the  strains  in  the 
reinforcing  steel  in  an  experimental  concrete  road  situated  on 
the  Trans-Canada  Highway  just  west  of  Calgary,  Alberta.  Con¬ 
struction  of  the  test  project,  consisting  of  unreinforced,  con¬ 
ventionally  reinforced  and  continuously  reinforced  slabs,  was 
started  in  the  fall  of  1958  and  was  completed  in  the  spring  of 
1959.  Slab  thickness  varied  from  6  to  8  inches  and  the  steel 
varied  from  0 %  to  0.815*  of  the  cross-sectional  area  of  the  pave¬ 
ment. 

Instrumentation  was  installed  in  order  to  measure  steel 
strains,  crack  openings  and  slab  temperatures.  Measurements 
made  of  these  three  variables  during  the  months  of  May  1959  to 
January  I960  are  presented  in  this  manuscript. 

Results  of  the  investigation  indicate  a  completely  different 
type  of  behavior  for  the  conventionally  reinforced  concrete  sections 
as  compared  to  the  continuously  reinforced  concrete  sections. 

Overall  length  changes  are  relieved  by  movement  over  the  subgrade 
for  conventional  sections  and  by  straining  of  the  concrete  and 
steel  for  continuous  sections.  Widest  cracks  and  maximum  steel 
strains  occured  during  the  summer  for  conventional  sections  and 
during  the  winter  for  continuous  sections.  This  seems  to  indicate 
that  the  most  critical  periods  of  the  year  are  summer  for  conventional 
sections  and  winter  for  continuous  sections. 

Other  findings  indicate  straight  line  relationships  between 
steel  strains,  crack  widths  and  slab  temperatures.  Seasonal  be¬ 
havior  of  pavement  slabs  and  plastic  flow  of  concrete  are  evident. 


Another  incidental  finding  is  the  bending  of  continuous  pavements 
in  a  horizontal  plane  when  they  are  placed  on  horizontal  curves. 

The  determination  of  a  minimum  amount  of  reinforcing  to 
prevent  yielding  in  a  continuous  concrete  pavement  does  not  ap¬ 
pear  to  be  possible. 
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II.  INTRODUCTION 


The  search  for  better  means  of  communications  and  transportation 
has  led  to  the  development  of  modern  highways.  With  the  development 
of  modern  highways  has  come  research  into  various  pavements.  Research 
and  experimentation  are  the  only  methods  available  for  the  evaluation 
of  the  performance  of  different  highway  pavements. 

In  1958,  the  Alberta  Department  of  Highways  took  another  step  for¬ 
ward  in  research,  by  starting  construction  of  an  experimental  section 
of  pavement  as  part  of  Highway  No.  I,  west  of  Calgary.  This  section, 
containing  plain  concrete,  conventionally  reinforced  concrete  and  con¬ 
tinuously  reinforced  concrete  pavements,  was  completed  in  1959. 

Under  the  auspices  of  the  University  of  Alberta  and  the  Research 
Council  of  Alberta,  instrumentation  for  the  project  was  prepared  and 
installed.  Instrumentation  was  for  the  purpose  of  measuring  elevation 
changes,  crack  widths,  slab  temperatures  and  steel  strains. 

This  thesis  is  a  continuation  of  the  work  started  in  1958  by 

(I  ) 

J.S.  Bereznicki. 
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III.  OBJECTIVES 


The  scope  of  study  as  presented  in  this  thesis  may  be 
out  I  ined  as  fol lows: 

1.  A  review  of  recent  literature  to  summarize  the  theories 
presented  for  continuously  reinforced  concrete  pavements. 

2.  To  present  the  behaviour  of  both  conventional  and  con¬ 
tinuous  sections  approximately  one  year  old. 

3.  To  present  the  behavior  of  conventional  sections  con¬ 
structed  in  the  spring  of  1959. 

4.  To  show  the  seasonal  behavior  of  pavements. 

5.  To  compare  spring  and  fall  construction  of  conventional 
sect i ons. 

6.  To  compare  conventional  and  continuous  sections. 

7.  To  try  to  determine  the  percentage  of  steel  requ i red  in 
continuously  reinforced  concrete  pavements. 
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IV.  THEORY 

The  behavior  of  a  reinforced  concrete  pavement  is  de¬ 
pendent  upon  several  factors  which  fall  into  three  categories 
which  are  characterized  by  the  degree  of  control  over  these 
same  factors.  The  quality  of  the  pavement  constituents  which 
are  concrete  and  steel  may  be  controlled  to  a  high  degree. 
Temperature  and  moisture  are  dependent  upon  the  erratic  be¬ 
havior  of  nature,  and  because  of  this,  we  have  no  control  over 
them.  The  third  group  is  character i zed  by  partial  control. 
Shrinkage  effects  can  be  minimized  by  reducing  concrete  slump 
and  by  providing  a  good  distribution  of  steel.  Friction  is 
partially  controlled  by  the  choice  and  placing  of  subgrade 
material.  Wheel  loads  can  be  estimated  and  governed,  but 
there  is  still  no  guarantee  that  the  limit  will  not  be  exceeded. 


SHRINKAGE 

When  first  poured,  concrete  is  in  a  plastic  state.  The 
water  that  makes  up  part  of  this  plastic  mass  is  used  up  in 
hydration  and  evaporation  thus  causing  a  volumetric  decrease. 

A  decrease  in  volume  must  cause  longitudinal  as  well  as  lateral 
and  vertical  contraction. 

Longitudinal  shrinkage  sets  up  tensile  forces  in  the  con¬ 
crete  and  causes  the  first  cracks  to  appear.  Shrinkage  cracks 
are  the  widest  cracks  which  occur  and  they  set  the  pattern  for 
future  cracking. 

Lateral  and  vertical  shrinkage  aid  in  bond  development.  The 
concrete  will  tend  to  contract  around  the  embedded  steel  thus 
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giving  rise  to  adhesive  bond.  Elimination  of  large  temperature 
variations  during  curing  is  desirable  since  they  cause  differen¬ 
tial  movements  between  the  concrete  and  the  steel  and  results  in 
poor  bond. 

Reinforcing  steel  is  placed  in  concrete  not  to  eliminate 

shrinkage  but  to  control  it  by  distributing  shrinkage  strains 

throughout  the  entire  length,  thus  causing  numerous  small  cracks 

rather  than  few  large  ones  to  appear.  Since  bond  is  believed  to 

(6) 

develop  more  rapidly  than  the  concrete  tensile  strength,  much 
longitudinal  length  change  is  prevented,  and  tensile  forces  are 
set  up  within  the  concrete.  Whenever  the  resulting  tensile  force 
exceeds  the  concrete  tensile  strength,  a  crack  will  occur.  However, 
if  the  force  is  insufficient  to  cause  cracking,  a  residual  tensile  stress 
will  remain.  This  may  require  only  a  small  additional  force  to  cause 
crack i ng. 

TEMPERATURE 

Temperature  has  the  most  significant  effect  on  a  concrete  pave¬ 
ment.  An  increase  or  decrease  in  temperature  creates  a  corres¬ 
ponding  change  in  slab  length.  The  magnitude  of  the  length  change 
depends  on  the  thermal  coefficients  of  the  concrete  and  steel. 

If  the  slab  is  restrained  in  any  manner,  free  movement  cannot 
take  place  and  compressive  or  tensile  forces  are  then  set  up  within 
the  concrete  and  the  steel.  The  magnitude  of  the  stress  in  the  con¬ 
crete  and  steel  is  difficult  to  assess  since  it  is  uncertain  how  much 
movement  of  the  slab  occurs. 

Another  effect  of  temperature  is  curling  of  the  slab.  Tempera¬ 
ture  differential  causes  unequal  expansion  or  contraction  of  top  and 
bottom  surfaces,  thus  setting  up  warping  stresses  within  the  slab. 
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These  stresses  are  actually  small  v/hen  compared  to  the  longi¬ 
tudinal  stresses. 

MOISTURE 

One  effect  of  moisture  is  to  cause  warping  within  the  slab. 

The  bottom  is  generally  at  the  same  moisture  level  as  the  sup¬ 
porting  subgrade,  while  the  top  is  exposed  to  rain  and  sun.  The 
difference  in  moisture  causes  warping  of  the  edges.  Moisture 
differential  is  also  believed  to  be  responsible  for  a  varying  crack 
width  throughout  the  depth  of  the  slab. 

Moisture  content  has  a  further  effect  on  the  thermal  coef- 

(2)  (7) 

ficient  of  concrete.  During  the  summer  when  the  slab 

is  alternately  wet  and  dry,  the  thermal  coefficient  can  vary  ap¬ 
preciably.  If  the  temperature  drops  below  freezing  then  rises 
again,  the  concrete  could  quite  conceivably  have  a  different  co¬ 
efficient  of  thermal  expansion  than  it  had  before  it  was  exposed 
to  the  freezing  temperatures.  A  varying  thermal  coefficient  will 
cause  variations  in  concrete  and  steel  stresses. 

WHEEL  LOADS 

Wheel  loads  cause  the  pavement  slab  to  deflect  thus  pro¬ 
ducing  flexural  stresses  in  the  top  and  bottom  of  the  slab.  Pave¬ 
ment  thickness  is  selected  on  the  basis  of  these  stresses  pro¬ 
duced  by  wheel  loads  at  corners,  edges  or  centers  of  slabs  dep¬ 
ending  upon  whichever  condition  is  the  most  critical. 

Shearing  stresses  may  also  be  produced  in  the  longitudinal 
steel  when  the  steel  must  transfer  the  load  across  a  crack.  This 
would  occur  when  a  crack  becomes  too  wide  for  aggregate  interlock 
to  transfer  the  load  adequately. 


FRICTION 


f) 


Friction,  as  applied  to  concrete  pavement  slabs,  denotes 
the  developed  resisting  force  of  the  subgrade  due  to  the  move¬ 
ment  of  the  pavement  slab  over  it.  The  magnitude  of  the  force 
developed  depends  on  the  contact  between  the  subgrade  and  the 
slab,  the  amount  of  movement  and  the  rate  of  movement.  The 
friction  under  a  concrete  pavement  slab  therefore  varies  from 
zero  with  no  movement  up  to  a  maximum  value  at  the  time  when 
the  slab  is  sliding  over  the  supporting  subgrade.  When  sliding 
occurs,  the  friction  force  is  constant. 

Friction  is  measured  by  a  coefficient  of  friction.  The 
actual  value  cannot  be  determined  exactly  but  it  is  known  to 

vary  between  I  and  2,  and  is  generally  assumed  to  be  1.5. 

(2) 

Friberg  suggests  that  the  coefficient  for  a  continuous  pave¬ 
ment  may  be  much  less  than  normally  assumed. 

There  are  two  distinct  coefficients  of  friction.  One  is  a 
daily  coefficient  associated  with  the  rapid  movements  caused  by 
daily  temperature  changes  and  has  a  high  value.  The  second  is 
a  seasonal  coefficient,  associated  with  seasonal  temperature  and 
overall  length  changes.  Its  value  is  considerably  lower  than  the 
daily  coefficient  because  the  subgrade  has  time  to  adjust  to 
changing  conditions. 

Friction  always  opposes  movement.  As  a  result  of  this  action, 
shearing  stresses  are  produced  along  the  bottom  surface  of  the 
slab.  Since  the  friction  force  is  opposed  to  the  direction  of 
movement,  it  reduces  the  strain  in  the  steel  at  a  crack  when  con¬ 
traction  occurs  and  it  produces  tensile  strains  in  the  concrete. 
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CONCRETE 


Four  concrete  properties,  compressive  strength,  tensile 
strength,  flexural  strength,  and  the  modulus  of  elasticity  in¬ 
fluence  the  behavior  of  a  concrete  pavement.  Since  none  of 
these  properties  is  independent  of  the  rest  a  change  in  mixture 
design  affects  all  of  them. 

As  slab  temperatures  increase  and  the  slab  expands,  com¬ 
pressive  stresses  due  to  the  aforementioned  subgrade  restraint 
are  produced  in  the  concrete.  The  compressive  strength  of  the 
concrete  should  be  such  that  it  can  safely  withstand  this  com¬ 
pression  caused  by  expansion.  A  high  compressive  strength  is 
generally  not  requ i red  because  the  slab  has  a  relatively  large 
cross-sectional  area  thus  keeping  the  compressive  stresses  low. 

The  tensile  strength  of  the  concrete  controls  the  cracking 
pattern.  The  concrete  wi I  I  crack  whenever  its  tensi le  strength 
is  exceeded.  Hence  a  low  tensile  strength  will  facilitate  fre¬ 
quent  cracking.  On  the  other  hand  wheel  loads  cause  pavement 
slabs  to  deflect  thus  producing  a  flexural  stress  in  the  surfaces 
of  the  slab.  If  the  flexural  strength  is  low,  then  the  slab  will 
crack  excessively  and  lose  much  of  its  rigidity.  Raising  the 
flexural  strength  also  raises  the  tensile  strength.  Since  it  is 
impossible  to  obtain  both  a  high  flexural  strength  and  a  low 
tensile  strength  from  any  mix  design,  some  compromise  between  the 
two  must  be  accepted. 

The  modulus  of  elasticity  of  concrete  is  a  function  of  the 
compressive  strength.  The  magnitude  of  the  temperature  stresses 
is  governed  by  the  value  of  the  modulus  of  elasticity  of  concrete. 
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STEEL  REINFORCING 
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Steel  reinforcing  in  a  concrete  pavement  slab  must  perform 
three  functions.  The  first  function  is  the  control  of  shrinkage, 
and  the  second  function  is  temperature  reinforcing.  By  taking 
advantage  of  the  increased  slab  rigidity  due  to  placing  steel  in 
the  concrete  pavement  for  the  two  purposes  mentioned  previously, 
the  number  of  joints  may  be  reduced. 

|n  its  function  of  temperature  reinforcing,  the  steel  must 
do  several  things.  First  it  must  cause  the  concrete  to  crack  at 
some  predetermined  interval.  To  do  this,  the  total  yield  point 
strength  of  the  reinforcing  must  be  approximately  equal  to  the 
total  tensile  strength  of  the  concrete  or  else  the  reinforcing 
will  yield  before  cracking  occurs.  Once  cracking  occurs,  the 
steel  must  provide  continuity  across  the  crack.  The  steel  must 
also  keep  the  cracks  narrow  enough  to  provide  adequate  aggregate 
interlock  for  transferring  loads  and  to  prevent  infiltration  of 
forei gn  materia  I . 

CONVENTIONALLY  REINFORCED  CONCRETE  PAVEMENTS 
Since  conventionally  reinforced  concrete  pavements  have  been 

constructed  for  years,  design  procedure  has  become  standardized. 

(3) 

The  Portland  Cement  Association  has  presented  a  fairly  good 
theory  and  design  procedure  for  this  type  of  pavement.  The 
theory  presented  in  this  thesis  for  conventionally  reinforced  con¬ 
crete  pavements,  is  a  summary  of  this  article. 

Traffic  and  volume  changes  are  the  two  main  sources  of 
stresses  i n  the  pavement  slab.  The  thickness  of  the  slab  and  the 
concrete  are  selected  in  such  a  manner  as  to  be  able  to  withstand 
these  stresses  and  still  provide  an  economical  pavement.  The 
flexural  rather  than  the  compressive  strength  of  concrete  is  used 
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Wheel  loading  produces  bending  moments  in  the  slab  which 
in  turn  result  in  flexural  stresses.  The  most  critical  loading 
is  a  corner  loading;  the  next  most  critical  is  an  edge  loading, 
and  finally  interior  loading  as  the  least  critical  of  the  three. 
Whenever  the  bending  moment,  due  to  wheel  loading,  is  of  such 
magnitude  that  the  flexural  stress  exceeds  the  flexural  strength 
of  the  concrete,  the  concrete  wi  I  I  crack. 

Volume  changes  are  caused  by  temperature  and  moisture  changes. 
Temperature  and  moisture  variations  throughout  the  depth  of  the 
slab  cause  curling  or  warping  of  the  slab.  The  significance  of 
curling  is  that  subgrade  support  is  reduced  because  corners  and 
edges  tend  to  lift  at  certain  times.  Curling  stresses  are  gener¬ 
ally  not  considered  to  increase  the  magnitude  of  the  flexural 
stresses  produced  by  wheel  loads  since  the  more  frequent  condition 
is  a  reduction  in  the  magnitude  of  the  flexural  stresses. 

Subgrade  support  is  an  important  factor.  The  thickness  of 
the  pavement  is  dependent  to  some  extent  on  the  value  of  subgrade 
support.  Another  property  of  the  subgrade  is  the  amount  of 
friction  that  can  be  developed.  Therefore,  this  will  influence 
the  distance  between  joints  and  the  amount  of  distributed  steel 
reinforcing  required. 

Jointing  is  the  most  common  method  of  relieving  length  changes. 
Whenever  distributed  steel  is  used,  the  number  of  joints  may  be 
reduced.  The  principal  function  of  the  steel  is  to  keep  cracks 
tight  in  order  to  provide  adequate  aggregate  interlock  and  to  pre¬ 
vent  infiltration  of  foreign  materials. 
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Distributed  steel  is  generally  designed  to  withstand 
tensile  stresses  only.  The  maximum  tensile  force  in  the  steel 
across  a  crack  is  the  force  necessary  to  overcone  friction 
between  pavement  and  subgrade  from  the  crack  to  the  nearest  free 
edge  or  joint.  The  force  will  be  a  maximum  when  the  crack  occurs 
at  the  middle  of  the  slab. 

The  amount  of  steel  required  is  given  by  the  following 

f ormu I  a : 

As  =  L  f  W 
2S 

where 

As  =  area  of  steel  in  square  inches  required  per  foot  of  width 
of  slab. 

L  =  distance  in  feet  between  joints. 

f  =  coefficient  of  friction  assumed  1.5.  Its  value  may  range 
from  I  to  2. 

W  =  weight  in  pounds  of  I  square  foot  of  slab. 

S  =  allowable  working  stress,  psi,  in  steel  generally  limited 
to  one  half  the  yield  point  stress  of  the  steel. 

Experience  has  shown  that  small  bars  and  welded  wire  fabric 
are  more  effective  than  larger  bars  of  the  same  total  area.  Small 
bars  and  welded  wire  fabric  can  be  more  uniformly  distributed 
throughout  the  pavement  than  the  large  bars.  Mechanical  interlock 
is  also  provided  by  the  transverse  wire  of  the  welded  wire  fabric. 
CONTINUOUSLY  REINFORCED  CONCRETE  PAVEMENTS 
In  an  effort  to  provide  a  smoother  riding  pavement,  a  con¬ 
tinuously  reinforced  concrete  pavement  has  been  suggested. 
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Several  theories  for  the  behavior  of  continuous  pavements  have 
been  presented.  Although  no  particular  theory  is  adequate  within 
itself,  they  do  agree  on  several  aspects  of  continuous  pavement 
behav i or . 

The  following  pages  of  this  thesis  are  summaries  of  current 
literature  on  continuous  pavements.  The  summaries  are  presented 
in  chronological  order  with  a  comparison  of  the  theories  made  at 
the  end. 

(8) 

WORK  OF  C.P.  VETTER 

Vetter  presented  the  first  theory  in  a  paper  dealing  with 
the  stresses  produced,  due  to  volume  changes,  in  a  continuous  re¬ 
inforced  concrete  structure.  These  volume  changes  are  caused  by 
shrinkage,  temperature  and  swelling  or  possible  combinations  of 
the  three.  Formulas  with  which  it  is  possible  to  calculate  the 
amount  of  steel  requ i red  to  reinforce  for  these  volume  changes 
are  presented. 

Reinforcing  steel  does  not  prevent  shrinkage  but  controls  it 
by  causing  numerous  small  cracks  rather  than  few  large  ones  to 
appear.  The  minimum  percentage  of  reinforcement,  based  on  the 
total  cross-sectional  area  required  for  shrinkage  only,  is  given 
by  the  f ormu la 

P  =  tensile  strength  of  the  concrete 
yield  point  strength  of  the  steel 

This  formula  is  based  on  three  boundary  conditions.  Since  the 

concrete  and  steel  must  change  in  length  by  the  aame  amount,  the 

compressive  strain  in  the  steel  must  equal  the  longitudinal 

shrinkage  minus  the  tensile  elongation  of  the  concrete.  Secondly, 

since  the  steel  stress  at  a  crack  is  transferred  by  bond  to  the 

concrete,  the  bond  stress  must  equal  the  tension  in 


the  concrete  or  the  total  change  in  the  steel  stress.  Thirdly, 
the  total  shortening  of  the  steel  in  the  bonded  region  must  equal 
the  total  elongation  of  the  steel  at  a  crack  since  the  total  length 
of  the  steel  cannot  be  changed.  Therefore  the  total  compression 
strains  in  the  steel  between  cracks  must  equal  the  total  tension 
strains  in  the  steel  at  cracks. 

The  distance  between  shrinkage  cracks  may  be  reduced  by  low 
concrete  tensile  strength,  high  volumetric  shrinkage,  high  steel 
area,  high  bond  strength  and  a  large  perimeter  to  area  ratio. 

The  minimum  percentage  of  steel  requ i red  as  temperature  re¬ 
inforcing  is  given  by  the  formula 

P  =  S'c 

Ss  -  nS'c 

where 

P  =  %  reinforcing  by  area 

S'c  =  tensi le  strength  of  the  concrete 

Ss  =  yield  point  strength  of  the  reinforcing 

n  =  Es  =  modular  ratio 
Ec 

This  formula  is  based  on  the  three  conditions  described  previously. 

The  formula  for  the  required  percentage  of  steel  makes  no  re¬ 
ference  to  temperature.  Therefore  the  maximum  steel  stress  is  in¬ 
dependent  of  the  temperature  drop.  As  the  temperature  drops,  the 
steel  stress  at  a  crack  keeps  increasing  until  the  yield  point  is 
reached.  There  is  now  enough  stress  in  the  steel  to  cause  the  con¬ 
crete  to  crack  at  some  other  plane  of  weakness  and  relieve  the  steel 
stress  at  the  former  crack.  With  a  further  decrease  in  temperature, 
the  same  process  is  repeated  until  enough  cracks  have  formed  to 
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relieve  the  stresses  produced  by  the  maximum  temperature  drop. 

When  temperature  and  shrinkage  effects  are  considered  to¬ 
gether,  it  is  found  that  cracks  occur  at  closer  intervals  than 
if  temperature  or  shrinkage  were  considered  separately.  Therefore, 
the  resulting  steel  stress  is  lower  than  when  shrinkage  and  tem¬ 
perature  are  considered  separately. 

THE  WORK  OF  W.R.  WOOLLEY 

(9) 

In  the  first  paper  presented,  Woolley  utilized  Vetter's 
equation  for  the  minimum  amount  of  temperature  reinforcing  required. 
Several  factors  which  tend  to  reduce  steel  stresses  at  cracks  are 
also  introduced. 

The  general  assumption  made  for  continuous  slabs  is  that  the 
steel  takes  very  little  stress  until  the  concrete  cracks.  Once  a 
crack  occurs,  the  steel  is  required  to  take  all  of  the  stress  at 
the  crack.  The  stress  is  then  transferred  back  to  the  concrete  by 
means  of  the  bond  between  the  concrete  and  the  steel. 

The  fact  that  a  crack  opens  means  that  the  steel  has  stretched 
and  the  bond  has  broken  for  some  distance  on  each  side  of  the  crack. 
The  opening  of  a  crack  relieves  the  tension  in  the  concrete,  but  if 
the  temperature  continues  to  drop,  more  tension  will  be  built  up  in 
the  concrete.  If  the  steel  is  inadequate,  then  it  will  stretch  and 
allow  the  formation  of  an  open  crack.  However,  if  the  total  tensile 
strength  of  the  steel  exceeds  that  of  the  concrete,  another  crack 
will  form  and  relieve  the  stress  in  the  steel. 

If  the  total  strength  of  the  steel  is  larger  than  the  total 
strength  of  the  concrete  in  tension,  the  concrete  will  crack  thus 
making  the  maximum  steel  stress  independent  of  the  temperature  drop 
as  explained  by  Vetter.  The  temperature  range  for  a  concrete  pave¬ 
ment  slab  is  about  IOO°F.  If  the  steel  is  fixed  at  the  ends,  then 
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a  stress  of  approximately  18,000  psi  is  introduced  in  it  as  a 
result  of  the  temperature  drop.  The  yield  point  stress  should  be 
reduced  by  this  amount  when  computing  the  working  stress  for  de¬ 
sign  purposes.  The  amount  of  steel  required  is  thus  given  as  \% 
by  Vetter's  equation. 

(10) 

In  a  later  paper,  the  author  admits  his  first  approach 
using  an  effective  yield  point  was  not  correct.  Even  Vetter's 
formula  giving  0.1%  steel  is  considered  conservative  for  the 
reasons  explained  in  the  following  paragraphs. 

Upon  setting,  fresh  concrete  shrinks  but  the  steel  must  re¬ 
main  at  the  same  length.  This  causes  numerous  small  cracks  in 
the  concrete  and  reduces  the  overall  change  in  length.  The  slab 
is  partially  cracked  so  that  when  a  temperature  drop  occurs,  the 
steel  does  not  have  to  pull  the  entire  section  apart. 

Whee I  loads  and  warping  also  cause  cracks  so  that  when  cold 
weather  comes,  many  cracks  already  exist.  These  cracks  act  as 
miniature  contraction  joints  relieving  the  stress  in  the  steel. 

Sustained  cold  weather  causes  the  concrete  to  be  continually 
in  tension.  The  concrete  will  then  creep  under  this  sustained 
stress  while  the  steel  remains  at  the  same  length.  Creep  will 
increase  the  magnitude  of  the  tensile  stress  in  the  steel  away 
from  a  crack  and  decrease  the  tensi  le  steel  stress  at  a  crack. 

A  higher  crack  frequency  is  caused  by  inefficient  curing  and 
large  steel  percentages.  A  close  crack  spacing  results  in  low 
steel  stresses,  and  high  concrete  shearing  stresses  due  to  a 
shorter  radius  in  bending  under  external  loads. 

As  explained  previously,  the  steel  stress  should  not  increase 
beyond  a  certain  maximum  value  with  dropping  temperatures.  However, 

the  steel  stress  does  increase.  The  suggestion  is  made  that  the 


tensile  strength  of  the  concrete  increases  with  decreasing  tem¬ 
peratures  thus  making  the  concrete  harder  to  crack.  Therefore, 
the  stress  in  the  steel  must  also  increase. 

(2) 

THE  WORK  OF  B.F.  FRIBERG 

Friberg  presents  a  theoretical  analysis  of  friction,  bond, 
crack  widths  and  steel  stresses. 

At  some  distance  from  its  free  end,  the  pavement  slab  becomes 
fully  restrained  due  to  friction.  Frictional  resistance  will  be 
zero  at  the  restraint  because  no  movement  can  take  place.  Pro¬ 
ceeding  towards  the  free  end,  frictional  resistance  will  vary 
linearly  with  the  distance  up  to  the  point  of  sliding.  From  this 
point  up  to  the  free  end  of  the  slab,  the  friction  will  remain 
constant  because  the  slab  slides  over  the  supporting  subgrade. 

Friction  is  greatest  for  the  first  movement  with  a  substan¬ 
tially  reduced  value  for  subsequent  movements.  The  coefficient  of 
friction  may  also  be  reduced  by  increasing  slab  thickness  and  length 
A  greater  resistance  to  expansion  than  to  contraction  seems  to  be 
indicated.  These  reasons  explain  why  both  average  and  apparent 
friction  appear  to  be  much  less  than  normally  assumed. 

If  the  temperature  remains  constant  or  if  the  thermal  coef¬ 
ficients  for  concrete  and  steel  are  the  same  and  the  temperature 
varies,  the  concrete  and  steel  will  undergo  the  same  strains  until 
cracking  occurs.  The  stresses  in  the  steel  and  concrete  are  propor¬ 
tional  to  the  value  of  the  modular  ratio.  When  a  crack  occurs,  the 
concrete  at  the  crack  has  no  stress  and  the  steel  assumes  all  of  the 
stress.  Providing  slip  does  not  occur,  +he  steel  stress  at  a  crack 
is  transferred  back  to  the  concrete  by  active  bond  within  a  short 


distance  on  each  side  of  the  crack. 
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There  will  be  some  differential  movement  between  the  concrete 
and  the  steel  at  a  crack.  The  movement  is  assumed  equal  to  the 
slip  at  the  loaded  end  for  bond  pullout  tests  with  long  embedment. 

If  bond  versus  slip  relationships  are  known  for  the  sted I ,  then 
changes  in  crack  width  can  be  computed  as  a  function  of  the  total 
force  in  the  steel.  The  crack  opening  will  consist  of  twice  the 
slip  at  the  loaded  end  for  a  bond  pullout  test  with  long  embeddment. 

Total  elastic  strains  for  the  pavement  are  composed  of  con¬ 
crete  strains  in  fully  bonded  sections  and  reinforcing  steel  strains 
at  a  crack.  The  effective  elastic  modulus  for  a  pavement  with 
cracks  is  therefore  much  smaller  than  that  for  uncracked  concrete. 

The  effective  elastic  modulus  increases  with  increasing  distance 
between  cracks  and  increasing  percentage  of  steel  reinforcing,  but  it 
decreases  with  increasing  stress. 

The  concrete  and  steel  stresses  due  to  temperature  change  may 
be  described  by  three  equations.  First,  the  total  force  at  a  crack 
must  equal  the  total  force  halfway  between  cracks.  Secondly,  the 
length  of  concrete  and  steel  in  the  bonded  portion  must  remain 
equal  regardless  of  temperature  change  and  common  length  change. 
Thirdly,  no  overall  change  in  length  can  take  place.  For  these 
three  conditions,  three  equations  to  enable  the  computation  of 


stresses  can  be  written. 
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FREE  BODY  DIAGRAM 

Fig.  1 

The  free  body  diagram  consists  of  a  length  of  unbonded  steel 
between  two  lengths  of  bonded  concrete  and  steel.  The  ends  of 
the  section  under  consideration  are  fixed  so  that  no  overall  change 
in  length  can  occur.  The  length  of  each  concrete  and  steel  section 
is  half  the  distance  to  the  nearest  crack.  The  length  of  the  un¬ 
bonded  steel  is  taken  as  the  distance  from  the  centre  of  gravity 
of  the  bond  on  one  side  of  the  crack  to  the  centre  of  gravity  of 
bond  on  the  other  side  of  the  crack.  The  length  of  active  bond  is 
determined  by  dividing  the  stress  in  the  steel  at  the  crack  by  the 
bond  modulus  or  change  in  steel  stress  per  inch  of  length.  Friction 
is  not  considered  to  relieve  the  stress  at  a  crack.  Its  function  is 
to  fix  the  ends  of  the  section  under  consideration. 

Steel  stresses  at  a  crack  are  reduced  by  increasing  the  unbonded 
length.  Increasing  the  percentage  of  steel  reinforcing  also  dec¬ 
reases  the  steel  stress  at  a  crack,  but  increases  the  concrete 


stresses.  If  there  is  insufficient  steel,  then  the  steel  must 
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yield  or  lose  bond  rather  than  cause  new  cracks  to  form. 

(6) 

THE  WORK  OF  I.J.  TAYLOR  AND  W.J.  ENEY 

Following  several  years  of  observation  on  an  actual  con¬ 
tinuous  pavement,  this  paper  outlining  factors  affecting  con¬ 
tinuous  pavements  and  proposing  a  design  procedure,  was  presented. 

During  curing,  the  concrete  decreases  in  volume,  increases 
in  strength  and  develops  bond.  The  cross-sectional  area  is  more 
readily  reduced  due  to  shrinkage  than  the  length  of  the  pavement 
because  longitudinal  shrinkage  is  opposed  by  base  friction,  end 
anchorage,  tensile  strength  of  the  concrete  and  resistance  of  the 
reinforcing  through  bond.  The  concrete  pulls  away  from  weaker 
areas  either  causing  cracks  to  form  or  leaving  residual  stress  con¬ 
centrations. 

Dropping  temperatures  produce  tensile  strains  which  may  ex¬ 
ceed  the  elastic  range  and  creep  response  rate  of  the  concrete.  A 
crack  will  then  develop  at  a  plane  of  weakness.  The  crack  widens 
until  the  total  tensile  force  at  a  crack  exceeds  the  tensile 
strength  of  the  concrete  at  another  plane  and  a  new  crack  is  formed. 
Cracking  will  continue  until  the  force  of  contraction  becomes  in¬ 
sufficient  to  cause  further  cracking.  Each  section  between  cracks 
then  acts  as  a  unit.  Under  sustained  stress,  creep  occurs  in  the 
concrete  thus  reducing  the  possibility  of  formation  of  new  cracks. 

If  the  rate  of  straining  is  slow  enough,  the  creep  potential  of  the 
concrete  is  such  that  the  strains  may  be  relieved  by  creep  and  no 
cracks  develop.  Due  to  creep,  some  of  the  stress  from  the  concrete 
is  transferred  back  to  the  steel. 


Changes  in  moisture  content  of  the  slab  cause  volumetric 
changes.  Moisture  differentials  are  responsible  for  warping 
of  the  slab  and  for  a  varying  crack  width  throughout  the  depth 
of  the  slab. 

The  contact  between  slab  and  subgrade  creates  friction 
which  opposes  any  motion.  At  some  distance  from  the  free  ends 
of  the  slab,  friction  develops  to  such  an  extent  that  complete 
restraint  is  obtained.  The  stresses  and  strains  between  points 
of  complete  restraint  are  localized  in  the  vicinity  of  their 
origin.  The  re i nf orcement  fixes  the  cracked  ends  of  each  in¬ 
dividual  element.  Each  cracked  element  will  then  contract  and 
expand  about  its  geometric  centre.  Absolute  movements  of  cracked 
sections  is  reduced  with  the  result  that  the  base  friction  is 
practically  insignificant. 

Pavement  design  should  be  such  that  the  total  yield  strength 
of  the  steel  exceeds  the  total  tensile  strength  of  the  concrete. 

The  tensi le  strength  of  concrete  can  be  estimated  to  be  one  tenth 
of  the  28  day  compressive  strength.  Cracks  will  occur  when  the 
rate  of  tensile  straining  exceeds  the  ability  of  the  concrete  to 
respond  e I ast i ca I  I y .  The  re i nf orcement,  without  the  aid  of  con¬ 
crete,  then  spans  the  crack  and  responds  to  straining.  If  the  total 
yield  point  strength  of  the  steel  is  low,  strains  will  be  mobilized 
at  the  crack  thus  causing  yielding.  Cracks  will  widen  and  new 
cracks  will  occur  only  at  widely  separated  intervals.  When  the 
total  tensile  strength  of  the  steel  is  high,  the  tension  in  the 
concrete  is  only  slightly  relieved  by  elastic  straining  so  that  new 


cracks  develop. 


Crack  widths  should  be  limited  to  1/32  inches  in  order  to  2(1 
provide  adequate  aggregate  interlock.  Cracking  pattern  is  not 
a  dependable  criterion  in  evaluating  the  soundness  of  a  pavement 
since  the  pattern  is  influenced  by  curing,  construction  technique 
and  humidity.  The  crack  width  is  the  only  dependable  criterion. 

The  authors  suggest  'that  0.7#  steel  with  a  yield  point  of 
60,000  psi  should  be  adequate. 

(5) 

THE  WORK  OF  M.D.  SHELBY  and  B.F.  McCULLOUGH 

This  report  from  the  Texas  Highway  Department  outlines  a 
design  procedure  based  on  theory  and  experience.  This  approach  is 
used  because  all  of  the  known  variables  which  are  tensile,  bond 
and  flexural  concrete  strength,  tensile  and  shear  strength  of  steel 
bond  area,  temperature,  shrinkage  coefficient  of  concrete,  pave¬ 
ment  modulus  of  elasticity,  subgrade  reaction,  pavement  fatigue 
resistance  and  loading  conditions  cannot  be  completely  evaluated. 

Present  design  is  based  on  an  interior  loading  condition  with 
extra  steel  placed  at  the  edge  of  a  slab  to  carry  the  added  stress 
of  edge  loading.  Volume  changes  due  to  shrinkage  and  temperature 
drop  are  controlled  by  the  use  of  reinforcing  steel.  A  crack  spacing 
of  5  to  6  feet  is  considered  optimum  with  crack  width  limited  to 
0.02  inch  to  prevent  infiltration  and  to  provide  adequate  aggregate 
i nter lock. 

For  the  first  pavement  constructed,  enough  steel  was  provided 
in  order  to  insure  that  the  total  tensile  strength  of  the  steel 
exceeded  the  total  tensile  strength  of  the  concrete.  This  resulted 
in  0.7#  of  hard  grade  steel.  The  crack  spacing  was  from  3  to  4  feet 
which  indicated  that  the  amount  of  steel  used  was  excessive  from  an 


economic  standpoint. 


There  appear  to  be  three  reasons  why  this  percentage  of 
steel  was  excessive.  One  reason  is  the  neglect  of  frictional 
resistance  of  the  subgrade  to  volume  change.  The  fact  that 
cracks  are  narrower  at  the  bottom  than  at  the  top  lends 
support  to  this  argument.  Another  factor  is  that  plastic  flow 
in  the  concrete  tends  to  lower  the  stresses.  The  third  reason 
is  that  tensile  stresses  in  the  concrete  develop  much  more 
rapidly  than  the  tensile  strength  of  the  concrete  causing  the 
concrete  to  crack  at  a  lower  tensile  strength  thus  requiring 
less  steel.  Since  these  factors  cannot  be  properly  evaluated, 
the  suggestion  is  made  that  0.5#  steel  seems  to  be  adequate. 

Several  projects  did  not  have  the  same  crack  spacing  for 
the  same  percentage  of  steel.  The  crack  spacing  was  found  to 
be  dependent  upon  the  bond  area.  Down  to  the  point  where  bond 
area  is  sufficient  to  develop  the  yield  strength  of  the  steel, 
crack  spacing  is  inversely  proportional  to  the  bond  area. 

"The  stronger  the  concrete  the  better"  may  not  be  a  good 
design  relationship.  The  tensile  strength  of  the  concrete  may 
be  so  great  that  it  will  overstress  the  steel.  Therefore  an 
upper  and  lower  limit  has  been  placed  on  the  concrete  flexural 
strength . 

SUMMARY 

All  of  the  articles  either  state  or  imply  that  the  free 
body  diagram  as  proposed  by  Friberg  most  closely  approximates 
the  actual  condition.  The  total  yield  point  strength  of  the 
reinforcing  should  equal  the  total  tensile  strength  of  the  con¬ 
crete  to  cause  the  concrete  to  crack  so  as  not  to  exceed  the 


yield  point  strength  of  the  steel.  Friction  is  not  considered 
to  relieve  the  steel  stresses  at  a  crack.  Steel  stresses  at  a 
crack  are  believed  to  be  relieved  by  bond  loss,  shrinkage  and 
plastic  flow. 

The  suggested  design  procedure  is  to  select  the  percentage 
of  reinforcing  steel  on  the  basis  of  a  limiting  crack  width. 

The  yield  point  of  the  steel  should  then  be  such  that  the  total 
yield  point  strength  of  the  reinforcing  is  equal  to  the  total 
tensile  strength  of  the  concrete.  An  upper  limit  should  be 
placed  on  the  strength  of  the  concrete. 


V.  GENERAL  DESCRIPTION 


In  the  fall  of  1958,  The  Alberta  Department  of  Highv/ays  con¬ 
structed  3  miles  of  a  4  1/2  mile  test  road  west  of  Calgary,  Alberta. 
In  the  spring  of  1959  the  remaining  portion,  as  we  I  I  as,  a  1/2  mi  le 
section  to  the  east  of  the  Bow  River  crossing  was  completed.  The 
cross-section  consists  of  two  12  foot  concrete  lanes  of  varying 
thickness  bounded  by  10  foot  asphalt  shoulders.  A  4  inch  granular 
base  course  was  used  throughout.  The  dimensions  and  reinforcing  in 
the  sections  are  as  follows: 

(a)  Plain  Concrete 

8  inch  non-re i nforced  concrete  slab  5239  feet  long  (Station 
374  +  72.5  to  Station  427  +  11.6)  with  load  transfer  joints 
every  20  feet. 


(b)  Continuously 

Re i nforced 

Concrete  Pavements 

Section  Station 

Type  From  To 

Length 
in  feet 

Th i ckness 
in  inches 

Re i nf ore i ng 
Steel  in  % 

B7-2  348+24.5  374+72.5 

2648 

7 

0.784 

B7-I  321+79.5  348+24.5 

2645 

7 

0.706 

B6-I  302+07.5  321+79.5 

1972 

6 

0.715 

B6-2  280+03.0  302+07.5 

2204 

6 

0.815 

Transverse  reinforcing  consi 

sts  of  1/2  i 

nch  round  bars 

i nches. 

(c )  Convent i ona 1 1 

y  Reinforced  Concrete 

Pavement 

Section  Station 

Type  From  To 

Length 
in  feet 

Th i ckness 
i n  i nches 

Rei nforci ng 
Stee 1  i n  % 

A-6  253+93.0  280+03.0 

2610 

6 

0.  185 

A-7  223+03.0  253+93.0 

3090 

7 

0.  159 

A-8  1 87+93.0  223+03.0 

3510 

8 

0.  139 

150+94.6  181+84.6 

3090 

\ 


t 


Transverse  reinforcing  consists  of  1/2  inch  round  bars  at 
23  inches.  Load  transfer  joints  are  spaced  at  30  feet. 

Construction  v/as  started  during  the  first  week  of  September, 

1958  on  Section  type  C.  Construction  ended  with  the  start  of 
freezing  temperatures  in  the  first  week  of  November.  All  of  the 
continuous  pavement  and  Section  Type  A-6  of  the  conventional  pave¬ 
ment  had  been  completed.  Pouring  of  concrete  was  resumed  at  the 
end  of  April,  1959  and  completed  at  the  end  of  May.  Sections  Type 
A-7  and  A-8  were  constructed  during  this  period. 

Instrumentation  in  the  form  of  "SR-4"  electrical  resistance 
strain  gages,  crack  width  pins  and  thermocouples  was  installed  at 

selected  locations.  A  detailed  account  of  instrumentation  and  in- 

CD 

stallation  is  given  in  a  previous  thesis. 

One  change  was  made  in  the  instrumentation  and  another  in  the 
method  of  installation.  Two  thermocouples  were  used  in  series 
rather  than  singly  as  in  the  sections  constructed  earlier.  Instead 
of  carrying  the  lead  wires  from  the  gages  through  the  granular  base, 
a  2  inch  electrical  conduit  through  which  the  lead  wires  were  brought 
to  the  terminal  boxes  at  the  south  shoulder  of  the  road  was  used.  A 
capacitor  was  connected  across  the  dummy  gage  in  order  to  balance 
out  any  capacitance  in  the  lead  wires  thus  giving  rapid  response  on  the 
strain  indicator. 

The  terminal  boxes  installed  in  1958  were  below  grade  which 
permitted  water  to  accumulate  in  them.  It  was  therefore  necessary 
to  raise  them  above  grade  during  the  summer.  Capacitors  were  also 
connected  across  the  dummy  gages  to  balance  out  capacitance  in  the 
lead  wires  and  to  increase  indicator  response. 
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For  the  locations  installed  this  spring,  the  temperature  of 
the  concrete  at  the  time  of  pouring  was  recorded.  Initial  strain 
gage  readings  were  taken  within  3  hours  after  the  pouring  of  the 
concrete.  Readings  were  then  taken  every  hour  for  the  first  48 
hours.  After  this  period,  readings  were  taken  regularly  through¬ 


out  the  remainder  of  the  summer. 


VI.  DISCUSSION  OF  RESULTS 


A.  Continuously  Reinforced  Concrete  Pavement 

I.  Section  Type  B7-2 

This  section  of  the  concrete  pavement  is  2,648  feet  long,  7 
inches  thick  and  reinforced  with  No.  8  intermediate  grade,  deformed 
steel  bars  at  15  inches  on  centers.  The  reinforcing  comprises  0.784$ 
of  the  cross-sectional  area  of  the  ■pavement. 

Instrumentation  was  installed  at  Stations  364+00  and  357+00, 
referred  to  hereafter  as  Location  l  and  Location  ||  respectively. 

Both  locations  are  discussed  separately  and  then  a  comparison  is 
made  between  the  two  locations. 

(a)  Location  I 

Concrete  at  this  section  was  poured  at  9  a.m.  on  September  30, 

1958.  Readings  throughout  the  winter  were  recorded  and  reported  in 

(I  ) 

a  previous  thesis.  Readings  were  resumed  this  summer  and  are 

reported  in  this  manuscript. 

Of  the  8  "SR-4"  gages  originally  installed  at  the  preformed 
crack,  5  are  still  functioning.  The  magnitude  of  the  strains  is 
not  known  because  the  steel  has  strained  beyond  the  yield  point. 

The  sensitivity  of  the  gages  to  strain  is  believed  to  be  correct 
and  reliable.  All  of  the  "SR-4"  gages  away  from  a  crack  are  funct¬ 
ioning  properly.  The  capacitance  of  the  lead  wires  varied  slightly 
throughout  the  summer  due  to  variations  in  the  moisture  content  of 
the  granular  base.  The  change  in  capacitance  caused  some  zero  drift 
of  the  gages  but  the  magnitude  of  this  drift  is  believed  to  be  small. 
Plate  1-8  shows  the  location  of  "SR-4"  gages  in  the  test  panel. 


On  Plate  I- I  three  time  curves  are  plotted.  The  average  slab 
temperature  curve  is  the  average  of  three  thermocouples  placed 
vertically  above  each  other.  One  thermocouple  is  I  inch  from  the 
top  of  the  slab,  the  next  thermocouple  is  at  the  centre  of  the  slab 
and  the  third  thermocouple  is  I  inch  from  the  bottom  of  the  slab. 

The  average  slab  temperature  increased  until  the  middle  of  July; 
then  it  began  to  decrease.  The  daily  variation  in  temperature  is 
seen  to  be  approximately  the  same  for  all  periods  during  v/h  i  ch 
readings  were  taken. 

The  average  crack  width  curve  is  a  plot  of  the  average  of  four 
sets  of  crack  width  pins  (see  Plate  1-8).  From  this  plot,  it  can 
be  seen  that  the  crack  never  did  close  completely.  Straining  of 
the  steel  beyond  the  yield  point  probably  resulted  in  the  crack  re¬ 
maining  open.  The  crack  closed  to  approximately  the  same  limit  during 
the  hottest  part  of  each  afternoon  even  though  the  average  slab  tem¬ 
perature  decreased  considerably.  (t  opened  to  greater  widths  with 
decreasing  average  slab  temperature. 

The  strains  recorded  by  the  5  "SR-4-”  gages  at  the  crack  were 
averaged  to  provide  the  values  for  the  average  strain  at  a  crack  curve 
The  absolute  magnitude  of  the  strain  at  the  crack  is  not  known  but 
the  relative  magnitudes  of  the  strain  are  correct  and  reliable.  The 
magnitude  of  the  strains  and  daily  variation  in  the  strains  were  at 
a  minimum  during  the  hottest  part  of  the  summer.  The  magnitude  of 
the  strains  and  range  of  daily  variation  in  the  strains  increased  with 
the  decrease  in  the  average  slab  temperature. 

Plate  1-2  has  a  repeat  plot  of  the  average  slab  temperature. 

Also  shown  is  the  average  strain  at  gages  7  and  8.  This  is  a  typical 
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plot  of  the  strain  in  the  steel  at  points  away  from  the  crack. 

The  minimum  strain  in  the  steel  was  recorded  when  the  average  slab 
temperature  was  highest.  The  magnitude  of  strains  in  the  steel 
decreased  with  increasing  average  slab  temperature  and  then  in¬ 
creased  when  the  average  slab  temperature  began  to  decrease.  The 
range  of  daily  variation  was  approximately  constant  during  all  periods 
when  readings  were  taken. 

Plate  1-3  shows  the  strain  in  the  steel  at  various  distances 

away  from  the  crack.  From  the  crack  to  some  distance  away  from  it, 

(2) 
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there  is  a  region  known  as  activated  bond.  Activated  bond  starts 

at  a  crack  and  extends  to  the  point  where  the  strain  in  the  steel  and 
the  strain  in  the  concrete  become  equal.  The  point  where  the  strains 
are  equa I  I i zed  is  the  point  at  which  the  strain  transfer  curves  be¬ 
come  horizontal.  The  length  of  activated  bond  includes  the  portion 
of  steel  where  bond  is  completely  broken  as  well  as  the  portion  of 
steel  where  the  strain  is  transferred  from  the  steel  to  the  concrete. 
The  length  of  activated  bond  at  this  location  is  about  16  bar  dia¬ 
meters. 

The  strain  transfer  curve  for  481  days  is  erratic.  Plate  1-8 
provides  an  explanation.  A  crack  formed  to  the  west  of  the  preformed 
crack  in  the  spring  of  1959  and  passed  through  several  gages.  Another 
crack  formed  in  the  fall  of  1959  on  the  east  side  of  the  performed 
crack  passing  through  several  more  gages.  These  cracks  were  tight 
during  the  summer  but  opened  up  with  the  low  temperatures  in  the  winter. 

Plate  1-4  is  a  plot  of  the  average  strain  at  a  crack  versus  the 
slab  temperature  as  measured  by  the  thermocouple  at  the  centre  of  the 
slab.  The  centre  thermocouple  gave  a  better  correlation  than  did  the 
average  slab  temperature  because  the  latter  is  greatly  influenced  by 


the  temperature  at  the  top  of  the  slab.  The  plot  indicates  that 
a  straight  line  relationship  exists  between  the  strain  in  the  steel 
and  the  centre  slab  temperature. 

A  close  examination  of  the  plotted  points  will  reveal  the  sea¬ 
sonal  behavior  of  the  pavement  slab.  The  points  for  a  particular 
period  of  readings  all  generally  fall  on  one  side  of  the  plotted 
line.  If  a  straight  line  were  placed  through  these  points,  this 
line  would  be  roughly  parallel  to  the  line  describing  the  overall 
pavement  behavior. 

Plate  1-5  is  a  plot  of  the  average  crack  width  versus  the  slab 

temperature  as  measured  by  the  top  thermocouple  since  this  gave  the 

best  correlation.  This  means  that  the  crack  widths  measured  are 

for  surface  cracks  and  are  considerably  greater  than  the  crack  width 

(6) 

at  the  middle  of  the  slab. 

The  curve  consists  of  two  definite  straight  lines.  One  straight 
line  describes  the  influence  of  the  temperature  on  the  crack  width 
when  the  two  concrete  surfaces  of  the  crack  are  not  in  contact  with 
each  other.  The  other  line  describes  the  behavior  of  the  crack  when 
the  concrete  surfaces  are  in  contact  and  the  concrete  is  in  comp¬ 
ression  at  high  slab  temperatures.  Seasonal  variations  can  be  ob¬ 
served  upon  close  examination. 

Plate  1-6  is  a  plot  of  average  crack  width  versus  average  steel 
strain  at  a  crack.  The  curve  is  also  two  straight  lines.  One  line 
describes  the  behavior  for  an  open  crack  and  the  other  describes  the 
behavior  for  a  closed  crack.  Steel  strains  continued  to  decrease 
even  though  the  crack  had  closed  to  its  limiting  value.  This  is 
verified  by  the  single  straight  line  for  the  strain-temperature  curve 


of  Plate  1-4. 


The  foregoing  discussion,  with  the  accompanying  Plates,  seems 
to  indicate  a  particular  pattern  of  behavior  for  a  continuously  re¬ 
inforced  concrete  pavement.  At  low  slab  temperatures,  the  crack  is 
open  with  the  result  that  steel  strains  at  the  crack  and  the  crack 
width  are  a  straight  line  function  of  temperature.  As  slab  tem¬ 
perature  increases,  the  crack  will  close  to  some  limiting  value  gen¬ 
erally  showing  some  residual  crack  opening.  The  width  of  the  open 
crack  is  a  function  of  the  amount  of  shrinkage,  the  yielding  of  steel 
reinforcing  and  the  infiltration  of  foreign  material.  A  further  in¬ 
crease  in  slab  temperature  results  in  the  compression  of  the  concrete. 
Therefore,  the  crack  width  versus  temperature  curve  has  an  entirely 
different  slope  after  the  crack  has  closed.  The  crack  closed  at  a 
temperature  of  77°F.  Since  slab  temperatures  were  generally  higher 
than  this  during  the  hot  part  of  the  summer,  the  closing  of  the  crack 
offers  an  explanation  as  to  why  the  daily  variation  in  crack  width 
and  steel  strain  was  least  at  this  particular  time  of  the  year. 

Since  the  steel  at  some  distance  away  from  a  crack  is  perfectly 
bonded  to  the  concrete,  both  materials  must  undergo  the  same  length 
change.  The  strain  in  the  steel  at  points  away  from  a  crack  must 
therefore  be  a  measure  of  the  strain  in  the  concrete  at  the  same  point. 

The  daily  variation  in  strain  for  gages  7  and  8  shown  in  Plate  1-2 
is  therefore  the  measure  of  daily  variation  in  strain  for  the  bonded 
concrete  and  steel. 

The  strain  away  from  a  crack  decreased  with  an  increase  in  average 
slab  temperature  (Plates  1-2  and  1-3).  When  the  average  slab  temperature 
decreased,  the  strains  began  to  increase.  This  change  in  the  magnitude 


of  the  strains  is  believed  to  be  caused  by  the  plastic  flow  of 
the  concrete  under  sustained  stress  and  not  by  the  change  in  the 
average  slab  temperature.  This  is  illustrated  in  the  following 
paragraph . 

Since  the  thermal  coefficient  for  steel  is  generally  greater 
than  the  thermal  coefficient  for  concrete,  an  increase  in  the  slab 
temperature  will  cause  compression  in  the  steel.  If  the  coeffic¬ 
ients  are  assumed  to  differ  by  I  x  ICT^  inches  per  inch  per  degree 
Fahrenheit  then  an  increase  of  IO°F  in  the  average  slab  temperature 
from  June  24  to  July  14,  should  decrease  the  strain  by  10  micro 
inches  per  inch.  As  can  be  seen  from  Plate  1-3,  the  decrease  was 
about  150  micro  inches  per  inch  near  the  crack  and  100  micro  inches 
per  inch  at  the  gaging  point  furthest  away  from  the  crack.  Plastic 
flow  relieves  some  of  the  strain  at  a  crack. 

Plate  1-7  shows  the  crack  spacing  as  of  August  1959  within  100 
feet  on  each  side  of  the  preformed  crack.  The  effect  of  the  preformed 
crack  on  the  crack  spacing  can  be  clearly  seen.  The  cracks  are  spaced 
at  greater  intervals  near  the  preformed  crack  than  at  some  distance 
away  from  the  crack.  The  crack  is  therefore  not  typical  of  the  average 
crack  but  rather  of  the  worst  crack  possible.  The  susceptibility  of 
the  strains  and  crack  widths  to  temperature  is  the  same  as  at  an  av¬ 
erage  crack  but  the  magnitude  is  much  greater. 

The  effect  of  construction  joints  is  also  illustrated.  More  cracks 
formed  in  the  concrete  following  the  joint  than  in  the  concrete  immed¬ 
iately  preceding  the  construction  joint.  The  concrete  preceding  the 
joint  has  a  higher  tensile  strength  than  the  concrete  following  the 
joint.  Therefore  shrinkage  and  length  changes  tend  to  be  concentrated 


in  the  lower  strength  concrete  causing  cracks  to  form. 
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Concrete  was  poured  at  II  a.m.  on  October  I,  1958.  Three  of 
the  8  gages  at  the  crack  are  still  functioning.  Two  of  the  gages 
away  from  the  crack  were  disconnected  because  of  low  resistance  to 
ground.  The  gages  at  the  crack  indicate  that  the  steel  had  strained 
beyond  the  yield  point  and  therefore  the  absolute  magnitude  of  the 
strains  is  unreliable.  The  relative  magnitudes  are  dependable. 

Zero  drift  of  the  gages  did  occur  to  a  small  extent.  Plate  2-8 
shows  the  location  of  gages  in  the  test  panel. 

Three  time  curves  are  plotted  on  Plate  2-1.  The  average  slab 
temperature  curve  is  the  average  of  readings  from  three  thermo¬ 
couples.  The  range  of  daily  temperature  variation  was  approximately 
constant  for  all  periods  during  which  readings  were  recorded.  The 
highest  slab  temperature  was  recorded  in  July  of  1959. 

The  average  crack  width  curve  is  a  plot  of  the  average  measure¬ 
ments  from  4  sets  of  crack  width  pins.  Plate  2-5  is  a  plot  of  the 
average  crack  widths  versus  the  top  slab  temperature.  Both  curves 
show  that  the  crack  did  not  close  completely  but  rather  it  reached  a 
limiting  value.  The  crack  reached  this  limiting  value  at  a  tempera¬ 
ture  of  74°  F.  When  the  slab  temperature  increased  above  74°F,  the 
concrete  on  each  side  of  the  crack  was  compressed.  The  compression 
of  concrete  also  explains  why  daily  crack  width  variations  were 
smaller  for  the  same  daily  temperature  variations  during  the  hottest 
part  of  the  year  than  daily  temperature  variations  at  any  other  time 
of  year. 

The  average  strain  at  a  crack  is  the  average  of  the  readings 
provided  by  the  3  gages  at  the  crack.  The  magnitude  of  the  strains 
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was  least  when  the  average  slab  temperature  was  at  a  maximum. 

Daily  variations  in  strains  was  least  during  July  probably  due 
to  the  compression  of  concrete  during  the  hot  part  of  the  day. 

Plate  2-4  shows  that  the  relationship  between  steel  strain  at 
a  crack  and  the  centre  slab  temperature  is  a  straight  line.  Seasonal 
variations  are  noticeable. 

Plotted  on  Plate  2-2  is  the  average  strain  recorded  by  gages 
7  and  8.  This  strain  is  typical  of  steel  strain  at  points  away 
from  a  crack.  The  daily  variation  in  strain  is  approximately  con¬ 
stant  throughout  the  entire  period  during  which  readings  were  obtained. 

The  strain  transfer  curves  on  Plate  2-3,  along  with  preceding 
Plate  2-2  illustrate  the  amount  of  plastic  flow  that  occured.  Act¬ 
ivated  bond  extended  to  a  distance  of  27  bar  diameters  away  from  the 
crack. 

The  steel  strain-crack  width  curve  on  Plate  2-6  is  best  defined 
by  a  single  straight  line.  Seasonal  variation  can  be  easily  seen. 

Plate  2-7  shows  the  spacing  of  cracks  within  100  feet  of  each 
side  of  the  preformed  crack.  There  is  a  larger  distance  between 
cracks  near  the  preformed  crack  than  at  some  distance  away  from  the 
crack.  Two  new  cracks,  one  on  each  side  of  the  preformed  crack, 
formed  in  the  fall  of  1959  (see  Plate  2-8).  The  formation  of  these 
cracks  did  not  seem  to  affect  the  magnitude  of  the  strains  and  crack 
widths  at  the  preformed  crack. 
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(c)  Comparison  of  Locations  I  and  11 


Bo+h  locations  showed  the  same  general  behavior,  but  there 
are  some  differences  when  particular  aspects  of  behavior  are 
cons i dered . 

The  crack  opened  to  a  greater  extent  at  Location  ||  than  at 
Location  I.  The  magnitude  of  the  steel  strains  at  the  crack  was 
also  greater.  The  susceptibility  at  Location  II  was  greater  than 
at  Location  I.  Susceptibility  may  be  defined  as  either  the  slope 
of  the  steel  strain  versus  temperature  curve  or  the  slope  of  the 
crack  width  versus  temperature  curve.  It  denotes  the  rate  of  re¬ 
sponse  of  the  steel  strain  at  a  crack  and  the  crack  width  to  the 
influence  of  temperature.  The  daily  variation  in  strain  away 
from  a  crack  was  about  100  micro  inches  per  inch  at  Location  I. 

The  distance  to  the  nearest  crack  was  greater  at  Location  II 
than  at  Location  I.  Also  the  length  of  activated  bond  at  Location 
II  is  about  27  bar  diameters  whereas  the  length  of  activated  bond 
at  Location  I  is  about  16  bar  diameters.  This  is  an  explanation 
of  why  the  crack  opened  to  a  greater  extent  at  Location  ||. 

Larger  crack  spacing  and  less  strain  in  the  bonded  concrete 
and  steel  at  Location  ||,  appear  to  be  the  reasons  for  the  larger 
magnitude  of  steel  strains  at  the  crack  at  Location  ||. 


2.  Section  Type  B7- I 


The  B7- I  type  of  pavement  is  2645  feet  long,  7  inches  thick 
and  reinforced  with  No.  8  intermediate  grade,  deformed  steel  bars 
at  16  inches  on  centers.  The  reinforcing  comprises  0.106%  of  the 
cross-sectional  area  of  the  pavement. 

There  is  only  one  instrumented  panel  located  at  Station  334+00 
and  in  future  referred  to  as  Location  111.  The  concrete  was  poured 
on  October  6,  1958  at  4  p.m. 

Four  out  of  8  gages  at  the  crack  are  still  functioning  prop¬ 
erly.  Five  gages  away  from  the  crack  were  disconnected  leaving  II 
intact.  The  set  of  crack  width  pins  at  the  centre  line  was  inside 
the  range  of  the  ”Soi Itest"  gage  used  to  measure  crack  widths  so 
that  only  2  sets  of  crack  width  pins  were  used. 

One  of  the  gaged  bars  did  not  yield  at  the  crack  while  the 
other  3  bars  did  yield.  Plate  3-8  shows  the  location  of  the 
cracks  nearest  to  the  preformed  crack.  The  preformed  crack  passed 
through  gages  15  and  16  while  the  nearest  shrinkage  crack  passed 
through  gages  17  and  18.  Considering  the  length  of  bar  required 
for  the  application  of  water  proofing,  only  a  short  length  of  steel 
remained  for  the  development  of  bond  between  the  two  cracks.  Since 
the  bond  stress  was  high,  the  bond  probably  broke  giving  a  long 
length  of  steel  to  take  up  the  straining  at  the  cracks.  As  a  result 
the  steel  did  not  yield. 

Since  the  other  bars  strained  beyond  the  yield  point,  the  ab¬ 
solute  magnitude  of  strain  is  not  accurate.  The  relative  magni¬ 


tudes  are  reliable. 


Three  time  curves  are  plotted  on  Plate  3-1.  The  average  slab 
temperature  curve  is  the  average  of  3  thermocouples.  The  highest 
average  slab  temperature  was  recorded  during  July.  The  range  of 
daily  variations  was  approximately  constant  for  all  periods  when 
readings  were  taken. 

The  average  crack  width  curve  is  best  discussed  in  conjunction 
with  the  crack  width  temperature  curve  on  Plate  3-5.  From  both 
plots,  it  can  be  seen  that  the  crack  closed  completely  at  a  tem¬ 
perature  of  70°F.  When  the  average  slab  temperature  was  higher 
than  70°F,  the  concrete  was  in  compression.  Complete  closure  of 
the  crack  at  70°F  is  an  explanation  of  the  smaller  daily  variations 
in  crack  width  for  July  as  compared  to  other  periods. 

The  average  strain  at  a  crack  is  the  average  strain  as  recorded 
by  the  5  functioning  "SR-4"  gages.  The  lowest  magnitude  of  strain 
was  recorded  simultaneously  with  the  highest  average  slab  tempera¬ 
ture.  The  range  of  daily  variation  increased  with  decreasing 
average  slab  temperature. 

The  strain  temperature  curve  on  Plate  3-4  shows  the  relation 
between  the  steel  strain  and  the  centre  slab  temperature.  A  change 
in  slope  occurs  at  72°F.  Since  the  crack  closed  completely  at  this 
temperature,  the  concrete  assisted  the  steel  in  carrying  the  tem¬ 
perature  imposed  strain. 

Plate  3-2  has  a  plot  of  the  average  strain  as  recorded  by  gages 
7  and  8.  This  strain  is  typical  of  the  strain  in  the  steel  at  points 
away  from  a  crack.  The  range  of  daily  variation  shows  a  slight  de¬ 
crease  with  a  decrease  in  the  average  slab  temperature.  Plastic 
flow  is  evident  on  this  plot  as  well  as  on  the  strain  transfer  curves 
plotted  on  Plate  3-3. 


The  length  of  activated  bond  extended  to  a  distance  of 
about  24  bar  diameters  away  from  the  crack. 

Seasonal  variations  are  evident  on  Plates  3-4,  3-5  and 

3-6. 

The  steel  strain  crack  width  curve  on  Plate  3-6  consists 
of  two  straight  lines.  The  strain  at  which  the  change  in  slope 
occurs  is  the  same  magnitude  as  the  strain  (Plate  3-4)  when  the 
crack  closed  completely. 

Plate  3-7  shows  the  crack  spacing  within  100  feet  on  each 
side  of  the  preformed  crack.  The  survey  was  taken  in  August, 

1959.  The  preformed  crack  seems  to  have  had  very  little  influence 
on  the  cracking  pattern. 
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3.  Section  Type  B6- 1 


This  section  type  is  1972  feet  long,  6  inches  thick  and 
reinforced  with  No.  6  intermediate  grade,  deformed  steel  bars 
spaced  at  10  inches.  The  reinforcing  comprises  0.715#  of  the 
cross-sectional  area  of  the  pavement. 

Instrumentation  was  installed  at  four  selected  locations. 
Locations  IV,  V,  VI  and  VII  were  placed  at  stations  311+50, 
307+00,  304+00  and  303+00  respectively.  For  the  following 
reasons,  only  Location  VI  is  reported  in  this  manuscript  while 
the  other  locations  are  eliminated. 

The  crack  at  Location  IV  passed  through  one  crack  width 
pin  and  bypassed  another  set  of  pins.  The  vertical  position  of 
the  thermocouples  is  not  known  because  the  finishing  machinery 
disturbed  the  stake  to  which  the  thermocouples  were  attached. 

The  crack  at  Location  V  passes  through  the  crack  width  pins 
giving  unreliable  crack  width  readings. 

At  Location  VII,  only  one  gage  remains  in  service  at  the 
crack.  The  information  from  one  gage  is  not  reliable. 

Location  VI 

The  concrete  was  poured  at  8  a.m.  on  October  16,  1958. 

Presently,  6  out  of  8  gages  at  the  crack  are  functioning.  Three 
gages  at  points  away  from  a  crack  have  been  disconnected.  Plate 
6-9  shows  the  location  of  gages. 

The  magnitude  of  the  readings  recorded  by  the  gages  at  the 
crack  seems  to  indicate  that  the  bars  spanning  the  crack  did  not 
yield.  Much  confidence  cannot  be  placed  in  the  absolute  value  of 
the  strain  because  of  the  long  interval  between  the  last  reading 


in  the  winter  and  the  first  reading  in  the  summer.  Relative 
magnitudes  are  reliable. 

Plate  6-1  has  a  plot  of  three  time  curves.  The  average  slab 
temperature  curve  is  the  average  of  the  slab  temperature  as  mea¬ 
sured  by  three  thermocouples.  The  average  slab  temperature  inc¬ 
reased  until  July,  then  it  decreased.  Daily  variations  in  slab 
temperature  were  greatest  in  the  early  part  of  August. 

The  average  crack  width  curve  is  the  plot  of  the  average 
crack  width  measured  by  two  sets  of  crack  width  pins.  A  crack 
passed  through  the  third  set  of  pins  so  that  readings  from  it 
were  unreliable.  The  daily  variation  in  crack  width  is  small 
with  the  largest  daily  variation  occuring  in  August.  Both  this 
curve  and  the  crack  width  temperature  curve,  plotted  on  Plate  6-5 
show  that  the  crack  closed  completely  at  a  temperature  of  69°F. 
The  concrete  was  in  compression  when  slab  temperatures  increased 
above  69°F.  Seasonal  behavior  is  very  pronounced. 

The  average  strain  at  a  crack  is  the  average  reading  of  the 
six  functioning  gages.  In  June,  the  average  strain  was  approxi¬ 
mately  200  micro  inches  per  inch  tension.  In  July  the  strain  was 
approximately  800  micro  inches  per  inch  compression.  The  compres 
sive  strains  decreased  with  decreasing  average  slab  temperature 
until  in  January  the  strain  was  approximately  MOO  micro  inches 
per  inch  tension. 

The  time  curve  for  the  average  strain  of  gages  17  and  18  on 
Plate  6-2  shows  the  same  shift  from  June  to  July  as  does  the  stra 
at  a  crack.  The  range  of  daily  variation  is  approximately  the 
same  for  all  periods  when  readings  were  obtained. 


The  strain  transfer  curves  on  Plate  6-3  show  a  very  peculiar 
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behavior  for  gages  away  from  a  crack  in  the  south  lane.  Activated 
bond  extended  for  a  distance  about  24  bar  diameters  away  from  a 
crack.  The  shift  in  average  strain  at  a  crack  and  the  peculiar 
behavior  of  the  gages  in  the  south  lane  can  be  explained  with  an 
examination  of  the  strain  pattern  at  the  crack  shown  on  Plate  6-7. 

The  south  gaged  bar  underwent  the  greatest  change  in  strain  with 
changing  slab  temperature,  while  the  north  gaged  bar  showed  very 
little  change.  It  can  be  concluded  that  the  pavement  slab  is 
acting  as  a  beam  causing  bending  in  a  horizontal  plane.  Cold  tem¬ 
peratures  create  tensile  strains  and  the  south  lane  becomes  the 
most  highly  strained  in  tension.  Hot  temperatures  create  compres¬ 
sive  strains  and  the  south  lane  becomes  the  most  highly  strained 
in  compression.  The  inside  lane  of  horizontal  curves  plus  some 
distance  along  the  tangents  should  therefore  have  extra  reinforcing. 

The  effect  of  horizontal  bending  is  far  greater  than  the  effect  of 
plastic  flow  at  this  location,  therefore  the  latter  effect  cannot 
be  seen. 

The  strain  temperature  curve  on  Plate  6-4  is  composed  of  two 
straight  lines.  The  change  in  slope  occurs  at  a  temperature  of 
62°F.  The  June  readings  all  fall  to  one  side  of  the  plotted  line. 

This  is  a  result  of  horizontal  bending. 

Plate  6-6  has  the  plot  of  steel  strain  versus  average  crack 
width.  A  single  straight  line  is  the  best  fit  curve. 

Seasonal  variation  can  easily  be  seen  when  the  points  for  a 
particular  period  of  readings  are  considered  separately  on  Plates 
6-4,  6-5  and  6-6.  The  most  pronounced  seasonal  variation  is  in 
horizontal  bending. 
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Plate  6-8  shows  the  crack  spacing  within  100  feet  on  each 
side  of  the  preformed  crack.  The  effect  of  the  sawed  crack  on 


the  cracking  pattern  is  doubtful.  The  crack  widths  recorded 
were  not  too  wide  and  average  strains  at  the  crack  appeared  to 
be  below  the  yield  point. 
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4.  Section  Type  B6-2 


Section  type  B6-2  is  2205  feet  long,  6  inches  thick  and 
reinforced  with  No.  6,  intermediate  grade,  deformed  steel  bars 
at  9  inches  on  centers.  The  reinforcing  comprises  0.815#  of 
the  cross-sectional  area  of  the  pavement. 

Locations  VIII  and  IX  were  instrumented  at  Stations  294+00 
and  289+00  respectively.  All  of  the  gages  at  the  crack  at  Loc¬ 
ation  VIII  failed.  Therefore  this  location  is  not  considered  in 
th i s  thes i s. 

Location  IX 

The  concrete  was  poured  at  the  test  panel  at  II  a.m.  on 
October  20,  1958.  Plate  9-8  shows  the  location  of  gages  in  the 
test  panel.  Seven  out  of  eight  gages  at  the  crack  are  still 
functioning.  Five  gages  at  points  away  from  the  crack  were  dis¬ 
connected  . 

The  strains  as  indicated  by  gages  in  the  north  lane  appear 
to  be  very  erratic  for  no  explainable  reason.  Therefore  whenever 
strains  are  considered,  only  the  gages  in  the  south  lane  are  ana¬ 
lyzed.  Yielding  did  not  occur  at  this  location.  One  bar  (gages 
15  and  16)  appears  to  have  yielded  by  January,  I960. 

Plate  9-1  shows  a  plot  of  three  time  curves.  The  average 
slab  temperature  is  the  average  of  measurements  obtained  by  three 
thermocouples.  An  increase  is  noted  in  the  average  slab  temperature 
until  July;  then  a  decrease  in  the  average  slab  temperature  occurs. 
The  range  of  daily  variation  is  least  in  June  and  approximately 
constant  for  the  remaining  periods. 

The  average  crack  width  curve  is  the  average  of  measurements 
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from  two  sets  of  crack  width  pins.  A  crack  passed  through  the 
th i rd  set  of  pins. 

Reference  should  also  be  made  to  the  crack  width  temperature 
curve  on  Plate  9-5.  From  these  two  plots,  it  can  be  seen  that  the 
crack  closed  completely  at  a  temperature  of  69°F.  Average  slab 
temperatures  above  69°F  resulted  in  compression  of  the  concrete. 

The  fact  that  the  average  slab  temperature  was  generally  above  69^F 
in  July,  offers  an  explanation  as  to  why  the  dally  variation  in  the 
magnitude  of  the  crack  width  is  least  during  this  period. 

The  crack  width-temperature  curve  consists  of  two  straight 
lines  for  the  readings  taken  during  the  summer.  Readings  during 
January  I960  are  offset  in  a  parallel  line.  This  seems  to  demon¬ 
strate  the  relief  afforded  to  the  sawed  crack  by  the  opening  of 
adjacent  cracks. 

The  average  strain  at  a  crack  is  the  average  of  readings 
obtained  from  the  three  "SR-4"  gages  in  the  south  lane.  The  range 
of  daily  variation  was  least  in  June  and  July.  The  temperature 
variation  was  least  in  June,  therefore  the  strain  variation  was 
also  small.  The  daily  strain  variation  was  small  in  July  because 
the  crack  was  closed  most  of  the  time  and  the  concrete  assisted 
the  steel  in  taking  the  strain. 

The  strain  at  gage  12  is  typical  of  the  strain  at  points  away 
from  the  crack  and  is  plotted  on  Plate  9-2.  The  range  of  daily 
variation  is  least  for  June  and  constant  for  the  remaining  periods. 
This  corresponds  to  the  dai ly  temperature  variation.  The  close 
correlation  between  strain  variation  at  points  away  from  a  crack 
and  slab  temperature  variations,  provides  conclusive  evidence  that 


the  strain  in  the  steel  at  points  away  from  the  crack  is  a 
measure  of  the  strain  due  to  temperature  variations  in  the  bonded 
steel  and  concrete  away  from  a  crack.  Effects  of  plastic  flow 
are  evident. 

The  strain  transfer  curves  on  Plate  9-3  show  the  erratic 
behavior  of  the  "SR-4n  gages  in  the  north  lane.  Activated  bond 
extended  to  a  distance  about  24  bar  diameters  away  from  the  crack. 
Cracks  passing  through  several  gages  developed  near  the  sawed 
crack  (Plate  9-8)  soon  after  construction.  These  cracks  were 
closed  during  the  summer  and  opened  with  the  colder  temperatures 
of  the  winter.  This  can  be  seen  from  the  increased  strain  in  the 
gages  at  these  cracks. 

The  stra i n-temperatu re  curve  on  Plate  9-4  demonstrates  the 
straight  line  relationship  between  the  steel  strains  and  the 
centre  slab  temperature.  Seasonal  variation  is  very  noticeable. 

The  steel  strain  crack  width  curve  on  Plate  9-6  shows  two 
parallel  lines.  One  line  includes  all  the  points  measured  during 
the  summer  when  the  adjacent  cracks  were  closed.  The  second  line 
includes  the  points  measured  in  January  I960  when  the  adjacent 
cracks  were  open.  This  demonstrates  the  effect  of  the  opening  of 
adjacent  cracks. 

Plate  9-7  shows  the  crack  spacing  within  100  feet  on  each  side 
of  the  preformed  crack.  There  seems  to  be  very  little  effect  on 
the  crack  spacing. 
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B.  Conventionally  Reinforced  Concrete  Pavement 


I.  Section  Type  A-6 

This  section  type  is  2610  feet  long,  6  inches  thick  and 
longitudinally  reinforced  with  No.  4  intermediate  grade  deformed 
steel  bars.  The  reinforcing  comprises  0.185#  of  the  cross- 
sectional  area  of  the  pavement.  Load  transfer  joints  are  spaced 
at  30  feet.  Location  X  was  placed  at  Station  262+50.  The  con¬ 
crete  was  poured  on  October  28,  1958. 

To  date,  only  one  gage  at  the  preformed  crack  has  failed. 

Four  gages  at  points  away  from  the  crack  have  been  disconnected. 
Plate  10-7  shows  the  location  of  gages. 

Readings  obtained  from  the  gages  at  the  crack  indicate  that 
the  steel  did  not  strain  beyond  the  yield  point.  Compressive 
strains  were  encountered  at  the  crack  during  the  summer.  It  is 
doubtful  whether  the  absolute  magnitude  of  the  strains  is  reliable 
but  the  daily  range  in  strain  is  reliable. 

Before  further  discussion  of  results  is  continued,  one  as¬ 
pect  of  conventional  reinforced  concrete  pavement  behavior  should 
be  reviewed.  Changes  in  length,  due  to  temperature  changes,  are 
compensated  by  the  movement  of  the  slab  over  the  subgrade  from 
the  joints  towards  the  middle  of  the  slab.  Tension  stresses  built 
up  within  the  slab  are  the  result  of  subgrade  restraint. 

Three  time  curves  are  plotted  on  Plate  10- I .  The  average 
slab  temperature  curve  is  the  average  of  measurements  provided  by 
three  thermocouples.  Average  slab  temperature  increased  until  Ju  I 
then  began  to  decrease.  The  largest  temperature  range  between 
morning  and  afternoon  was  recorded  in  August. 


The  average  crack  width  curve  is  the  average  reading  of 
three  sets  of  crack  width  pins.  The  crack  never  did  close  com¬ 
pletely  but  reached  a  limiting  value.  The  widest  crack  was  re¬ 
corded  in  August.  This  corresponds  to  the  greatest  single  daily 
temperature  variation. 

The  average  steel  strain  at  a  crack  curve  represents  the 
average  reading  of  the  seven  gages  at  the  crack.  The  plot  seems 
to  indicate  a  rather  strange  steel  strain  behavior  at  the  crack. 
The  largest  daily  variation  in  strain  was  in  August,  again  cor¬ 
responding  to  the  greatest  single  daily  temperature  variation. 
Since  the  strains  in  the  steel  are  caused  by  subgrade  resistance 

to  movement,  the  maximum  steel  strain  will  occur  when  the  slab 

(4) 

movement  is  greatest.  Greatest  movement  will  occur  on  the  day 

when  the  greatest  single  daily  temperature  variation  occurs. 

The  absolute  magnitude  of  the  average  strain  at  a  crack 
shows  increasing  compression  throughout  the  summer.  The  strain 
at  gages  17  and  18  on  Plate  10-2  illustrates  the  same  type  of 
behavior.  The  strain  transfer  curves  on  Plate  10-3  indicate 
very  erratic  behavior.  The  reason  for  this  erratic  behavior 
in  the  steel  strains  is  not  known.  This  behavior  may  be  due  to 
zero  drift  in  the  gages  or  it  may  be  the  actual  behavior  of  the 
pavement . 

The  average  strain  in  the  steel  as  measured  by  gages  17  and 
18  is  plotted  on  Plate  10-2.  The  range  of  daily  variation  in 
strain  is  very  small.  If  it  is  assumed  that  the  strain  in  the 
steel  away  from  a  crack  is  the  measure  of  the  strain  in  the  bonded 
concrete  and  steel,  then  it  can  be  shown  that  when  a  change  in 


length  occurs,  due  to  temperature  change,  the  slab  slides  over 
the  subgrade.  Very  little  strain  occurs  in  the  bonded  concrete 

and  steel.  Jointed  concrete  pavements  are  known  to  move  over 

(3) 

the  subgrade  when  a  change  in  length  occurs.  The  strains  in 
the  steel  at  points  away  from  accrack  are  therefore  the  measure 
of  the  strain  in  the  bonded  concrete  and  steel. 

The  strain  transfer  curves  on  Plate  10-3  show  erratic  strain 
gage  behavior.  Activated  bond  extended  to  a  distance  about  30 
bar  diameters  away  from  the  crack. 

Plate  10-4  has  a  plot  of  the  average  strain  at  a  crack  versus 
the  centre  slab  temperature.  Each  period  of  reading  can  be  re¬ 
presented  by  a  straight  line  plotted  through  the  points  for  any 
particular  period.  This  results  in  a  series  of  roughly  parallel 
I i nes. 

The  crack  width  temperature  curve  on  Plate  10-5  and  the  crack 
width  steel  strain  curve  on  Plate  10-6  demonstrate  the  same  type 
of  seasonal  behavior.  No  single  line  can  be  employed  to  completely 
describe  any  of  these  three  curves. 
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2.  Section  Type  A-7 


This  pavement  type  is  3090  feet  long,  7  inches  thick  and 
longitudinally  reinforced  with  No.  4  intermediate  grade  deformed 
steel  bars.  The  reinforcing  comprises  0.159#  of  the  cross- 
sectional  area  of  the  pavement.  Load  transfer  joints  are  spaced 
at  30  feet.  One  slab  was  instrumented  at  Station  240+93  and 
called  Location  XI.  Concrete  was  placed  at  3:30  prn  on  May  12, 

1959. 

Plate  11-13  shows  the  location  of  gages.  Gages  II  and  18 
gave  faulty  service  when  first  connected  so  were  disconnected. 
Placing  the  gage  lead  wires  within  a  conduit  reduced  capacitance 
and  gave  excellent  performance  throughout  the  entire  period  when 
readings  were  obtained.  A  capacitor  connected  across  the  dummy 
gage  greatly  increased  indicator  response. 

Four  sets  of  crack  width  pins  were  installed.  To  give  better 
sensitivity  for  temperature  measurements,  two  copper-constantan 
thermocouples  were  connected  in  series.  One  pair  of  thermocouples 
was  installed  I  inch  from  the  top  of  the  slab,  one  pair  was  in¬ 
stalled  at  the  center  of  the  slab  and  the  third  pair  was  installed 
I  inch  from  the  bottom  of  the  slab.  The  pairs  of  thermocouples, 
placed  vertically  above  each  other,  performed  very  satisfactorily. 

Three  time  curves  are  plotted  on  Plate  ll-l.  Slab  temperature 
readings  were  not  taken  immediately  following  construction  because 
the  cold  junction  for  the  thermocouples  had  not  been  completed. 

The  average  slab  temperature  curve  therefore  does  not  begin  until 
two  days  after  construction.  The  average  slab  temperature  stayed 
fairly  constant  for  two  weeks  following  construction.  A  sudden  de¬ 
crease  occured  because  ambient  temperature  fell  at  this  time.  Fol¬ 
lowing  this,  the  average  temperature  increased  until  July,  then 
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began  to  decrease  gradually.  The  greatest  daily  variations  in 
average  slab  temperature  occurred  in  July.  Maximum  pavement 
temperatures  were  recorded  in  the  late  afternoon  while  minimum 
pavement  temperatures  were  recorded  from  4  a.m.  to  6  a.m. 

The  concrete  was  sawed  for  the  preformed  crack  about  6  p.m. 
on  the  day  after  placing.  Cracking  occurred  a  few  hours  later 
as  the  slab  temperature  decreased.  According  to  the  average 
crack  width  curve,  the  variation  in  the  crack  width  was  small 
for  the  first  two  months  following  construction.  During  July  a 
two  week  sustained  hot  spell  occurred.  The  greatest  daily 
variation  in  crack  width  and  widest  crack  were  measured  at  this 
time.  Daily  variation  in  the  crack  width  decreased  with  decreasing 
slab  temperature.  The  crack  opened  to  the  same  extent  in  January 
as  in  July,  but  the  January  range  of  crack  opening  was  about  half 
the  Ju I y  range. 

The  maximum  crack  opening  was  0.023  inches.  The  crack  almost 
closed  completely  during  several  hot  afternoons. 

The  average  strain  at  a  crack  shows  a  very  interesting  type 
of  behavior.  The  maximum  tensile  strain  increased  with  increasing 
average  slab  temperature  then  decreased  with  the  decrease  in  average 
slab  temperature.  The  maximum  compressive  strain  also  followed  the 
same  pattern  of  behavior.  The  range  in  daily  variation  increased 
with  increasing  slab  temperature  with  the  maximum  range  occurring 
in  July  when  the  average  slab  temperature  was  at  a  maximum.  The 
range  of  daily  variation  decreased  with  the  decrease  in  average  slab 
temperature. 

The  maximum  strain  recorded  in  July  was  not  exceeded  until 


winter  and  then  only  by  about  200  micro  inches  per  inch.  The 
strains  were  far  below  the  yield  point  thus  verifying  the  as¬ 
sumption  used  in  the  design  of  distributed  longitudinal  rein- 
(3) 

fore i ng. 

The  plot  of  the  average  strain  in  the  steel  as  measured 
by  gages  7  and  8  is  typical  of  the  strain  in  the  steel  at  points 
away  from  the  crack.  The  range  of  daily  variation  is  very  small. 
With  the  increase  in  the  average  slab  temperature,  the  magnitude 
of  the  compressive  strain  increased  while  with  the  decrease  in 
the  average  slab  temperature  a  decrease  in  the  compressive  strain 
was  noted.  A  small  amount  of  compression  was  sti  I  I  present  in 
January.  This  particular  aspect  of  the  pavement  behavior  can 
be  attributed  to  plastic  flow  in  the  concrete  under  sustained 
stress . 

The  strain  transfer  curves  on  Plate  11-3  also  display  the 
effect  of  plastic  flow.  Activated  bond  extended  to  a  distance 
about  30  bar  diameters  away  from  the  crack. 

Strain  temperature  curves  are  plotted  on  Plates  11-4  to 
11-6.  The  readings  for  any  particular  period  plot  on  a  different 
straight  line  than  the  readings  for  any  other  period  with  a  varying 
slope  for  the  strain  temperature  curve  during  each  period  of 
readings.  This  type  of  seasonal  behavior  is  peculiar  to  the  two 
conventional  pavements  constructed  in  the  spring  of  1959. 

Plate  11-7  shows  the  susceptibility  of  the  steel  to  temperature 
at  different  average  slab  temperatures.  The  slopes  of  the  strain 
temperature  curves  are  plotted  as  a  function  of  the  average  slab 


temperature  for  each  period  of  readings.  The  average  slab 
temperature  was  determined  by  taking  the  mean  of  the  daily 
temperature  variation  for  any  period  from  the  average  slab 
temperature  curve  on  Plate  ll-l.  The  steel  was  most  susceptible 
when  the  average  slab  temperature  was  at  a  maximum.  There  is 
doubt  as  to  whether  or  not  the  curve  becomes  horizontal  or  turns 
up  again  at  low  slab  temperatures. 

Crack  width  versus  temperature  curves  are  plotted  on  Plates 
11-8  to  I  I  -  1 0 .  The  behavior  of  the  crack  is  best  described  by 
a  series  of  straight  lines  for  each  period  of  readings.  The 
slopes  of  the  crack  width  versus  temperature  curves  are  variable 
throughout  the  year.  A  summary  of  these  three  Plates  is  presented 
on  Plate  ll-l I,  where  the  slopes  of  the  crack  width  versus  tem¬ 
perature  curve  are  plotted  as  a  function  of  the  average  slab  tem¬ 
perature.  The  susceptibility  is  greatest  during  the  period  cor¬ 
responding  to  the  maximum  average  slab  temperature.  Doubt  also 
exists  as  to  whether  or  not  the  curve  becomes  horizontal  or  turns 
up  again  at  low  average  slab  temperatures. 

The  steel  strain  and  crack  opening  indicate  the  same  type  of 
behavior  as  the  susceptibility.  The  pavement  was  constructed  in 
the  spring  of  the  year  which  may  explain  this  peculiar  type  of  be¬ 
havior.  Plates  11-7  and  I  I- I  I  as  well  as  the  fact  that  maximum 
strains  and  widest  cracks  were  measured  during  the  hottest  period 
of  the  year,  suggest  that  the  most  critical  period  for  a  convention¬ 
ally  reinforced  concrete  pavement  may  be  during  the  summer. 

Plate  11-12  has  a  plot  of  the  steel  strain  at  a  crack  as  a 
function  of  the  crack  width.  A  linear  relationship  does  not  exist. 
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The  large  number  of  points  fall  within  a  narrow  band  of  the  plotted 
curve.  If  points  for  any  particular  period  are  considered,  slight 
seasonal  variation  can  be  detected. 
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The  A-8  type  pavement  was  poured  in  two  sections  separated 
by  the  Bow  River.  The  west  section  is  3510  feet  long  while  the 
east  section  is  3090  feet  long.  The  slab  is  8  inches  thick  and 
reinforced  with  No.  4  intermediate  grade  deformed  steel  bars. 

The  reinforcing  comprises  0.139#  of  the  cross-sectional  area  of 
the  pavement.  Load  transfer  joints  are  spaced  at  30  feet. 

Location  XII  was  instrumented  at  Station  199+53.  Location 
of  gages  is  shown  on  Plate  12-13.  Gages  I,  2,  23  and  24  were 
faulty  and  were  disconnected.  Only  two  sets  of  crack  width  pins 
were  installed.  The  same  method  of  installation  was  used  as  at 
Location  XI.  Concrete  was  placed  at  II  a.m.  on  May  20,  1959. 

Three  time  curves  are  plotted  on  Plate  12-1.  The  average 
slab  temperature  shows  a  sharp  decrease  about  five  days  after 
construction  due  to  a  snow  fall  at  this  time.  Then  the  average 
slab  temperature  increased  steadily  until  July  when  a  maximum  was 
reached.  A  steady  decrease  is  noted  after  this  period.  The  max¬ 
imum  daily  variation  appears  to  occur  at  the  end  of  July. 

The  concrete  at  the  preformed  crack  was  sawed  i n  the  aftei — 
noon  of  the  day  after  pouring.  The  crack  formed  a  few  hours 
later  when  temperatures  began  to  drop.  The  daily  range  of  crack 
opening  was  small.  The  maximum  range  occured  simultaneously  with 
the  maximum  average  slab  temperature  during  the  middle  of  July. 
The  widest  crack  of  0.03  inches  was  also  measured  at  this  time. 
The  crack  appears  to  close  to  the  same  limiting  value  throughout 
the  entire  summer. 


The  average  strain  at  a  crack  is  somewhat  erratic. 


A  strain 
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of  700  micro  inches  per  inch  v/as  recorded  during  the  first  night 
that  the  concrete  cracked.  This  same  magnitude  was  not  recorded 
again  until  January.  The  maximum  strain  recorded  in  January  was 
slightly  more  than  one  half  the  yield  point  strain.  The  largest 
range  of  daily  variation  occured  in  July  correspond i ng  to  the 
period  of  highest  average  slab  temperature  and  maximum  crack 
variation  and  opening.  Daily  variations  in  strain  decreased  in 
accordance  with  the  decrease  in  the  average  slab  temperature. 

The  maximum  compressive  strain  increased  with  an  increase 
in  the  average  slab  temperature.  Following  the  period  of  maximum 
temperatures  a  decrease  is  noted  in  the  maximum  compressive  strain. 

Plate  12-2  has  a  plot  of  the  average  strain  in  the  steel  as 
measured  by  gages  7  and  8.  This  strain  is  typical  of  the  strain 
in  the  steel  at  points  away  from  the  crack.  The  range  in  mag¬ 
nitude  of  the  strain  is  small.  The  maximum  range  occurs  at  the 
same  time  as  the  maximum  range  in  daily  temperature. 

The  magnitude  of  the  compressive  strains  increased  with  in¬ 
creasing  average  slab  temperature.  A  decrease  occurs  with  the 
decrease  in  the  average  slab  temperature  with  tensile  strains 
occuring  in  January.  These  effects  are  due  to  plastic  flow. 

The  strain  transfer  curves  on  Plate  12-3  further  illustrate 
the  effects  of  plastic  flow.  Activated  bond  extended  to  a  distance 
of  36  bar  diameters  away  from  the  crack. 

Strain  temperature  curves  are  plotted  on  Plates  12-4  to 
12-6.  A  straight  line  relationship  exists  for  any  particular 
period.  The  slopes  of  the  lines  vary  with  variation  in  the  average 
slab  temperature.  As  a  summary,  the  slopes  of  the  strain  tempera- 
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ture  curves  are  plotted  as  a  function  of  average  slab  tem¬ 
perature  on  Plate  12-7.  There  is  a  large  scattering  of  the 
plotted  points. 

Crack  width  temperature  curves  are  plotted  on  Plates  12-8 
to  12-10.  Straight  line  relationships  exist  with  varying  slopes 
for  different  average  slab  temperatures .  The  susceptibility  of 
the  crack  width  with  varying  average  slab  temperature  is  plotted 
on  Plate  I  I- I  I . 

The  reason  for  this  form  of  seasonal  behavior  is  not  evi¬ 
dent.  The  only  possible  explanation  is  that  this  type  of  behavior 
is  a  characteristic  of  this  pavement  when  it  is  constructed  in 
the  spring  of  the  year. 

The  steel  strain  as  a  function  of  the  crack  width,  is  plotted 
on  Plate  12-12.  A  straight  line  relationship  does  not  exist. 
Considerable  scatter  occurs  with  wide  crack  openings.  Slight 


seasonal  variation  can  be  detected. 
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VI  I .  SUMMARY  OF  CONCLUSIONS 
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Location  I 

The  reinforcing  steel  had  strained  beyond  the  yield  point, 
and  as  a  result,  the  absolute  magnitude  of  the  strains  is  not 
known.  Relative  magnitudes  of  strains  are  correct. 

Straight  line  relationships  exist  between  slab  temperature, 
crack  width  and  steel  strain. 

The  crack  did  not  close  completely  but  rather,  it  reached  a 
limiting  value  at  77°F.  Higher  slab  temperatures  resulted  in  the 
compression  of  concrete. 

Plastic  flow  is  evident  and  helps  to  relieve  the  strains  at 
a  crack. 

Activated  bond  extended  to  about  16  bar  diameters  away  from 
the  crack. 

Locat ion  II 

The  absolute  magnitude  of  steel  strains  is  unknown  because 
the  steel  strained  beyond  the  yield  point.  Relative  magnitudes 
are  dependable. 

Straight  line  relationships  exist  between  slab  temperature, 
crack  width  and  steel  strain. 

The  crack  rather  than  closing  completely  reached  a  limiting 
value  at  74°F.  Higher  slab  temperatures  resulted  in  compression 
of  the  concrete. 

Strains  at  the  crack  were  relieved  by  plastic  flow. 

Activated  bond  extended  to  about  27  bar  diameters  away  from 


the  crack. 
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Locat ion  111 


Three  of  the  4  gaged  bars  had  strained  beyond  the  yield 
point.  Bond  loss  was  sufficient  for  the  one  remaining  bar  to 
prevent  yielding.  Due  to  yielding  of  the  bars,  the  absolute 
magnitude  of  the  strains  is  unreliable,  but  the  relative  magnitude 
of  the  strains  is  reliable. 

The  crack  closed  completely  at  a  temperature  of  7u°F  re¬ 
sulting  in  compression  of  the  concrete  with  higher  temperatures . 

The  complete  closure  of  the  crack  also  affected  the  steel  strain. 

Straight  line  relationships  exist  between  slab  temperature, 
crack  width  and  steel  strain.  A  change  in  slope  occurs  when  the 
crack  closes  completely. 

Activated  bond  extended  to  about  16  bar  diameters  away  from 
the  crack. 

Locat ion  VI 

The  strains  in  the  reinforcing  steel  appear  to  be  below  the 
yield  point.  The  absolute  magnitude  of  the  strains  is  not  certain 
because  of  the  long  time  interval  between  winter  and  summer  readings 
but  relative  magnitudes  of  the  strains  are  reliable. 

Straight  line  relationships  exist  between  slab  temperature, 
steel  strain  and  crack  width. 

The  crack  closed  completely  at  a  temperature  of  69°F.  Closure 
of  the  crack  resulted  in  compression  of  the  concrete.  The  effect 
of  crack  closure  on  steel  strains  is  demonstrated  by  the  change  in 
slope  at  approximately  the  same  temperature. 

Activated  bond  extended  for  a  distance  of  24  bar  diameters  away 


from  the  crack. 


Horizontal  bending  is  the  most  pronounced  seasonal  effect. 

To  take  care  of  horizontal  bending,  more  reinforcing  steel  is 
required  in  the  inside  lane  of  a  horizontal  curve. 

Location  IX 

The  reinforcing  steel  did  not  strain  beyond  the  yield  point. 
One  bar  in  the  north  lane  indicates  yielding  when  readings  were 
taken  during  January  I960.  ,,SR-4"  gages  in  the  north  lane  appear 

to  be  very  erratic.  Therefore  only  the  gages  in  the  south  lane 
are  ana  lysed. 

Straight  line  relationships  exist  between  slab  temperatures, 
steel  strains  and  crack  widths. 

The  crack  closed  completely  at  69°F.  With  the  cold  weather 
in  the  winter,  an  adjacent  crack  opened  and  relieved  the  crack 
opening  at  the  preformed  crack. 

Plastic  flow  is  slightly  evident. 

Activated  bond  extended  for  a  distance  about  24  bar  diameters 
away  from  the  crack. 

LocaTion  X 

The  steel  did  not  strain  beyond  the  yield  point  at  the  pre¬ 
formed  crack.  Steel  strains  appear  to  be  very  erratic  indicating 
either  a  peculiar  pavement  behavior  or  instability  of  the  "SR-4" 
gages. 

A  change  in  length  of  the  slab  is  accounted  for  by  the  move¬ 
ment  of  the  slab  over  the  pavement.  Very  little  strain  is  induced 
into  the  bonded  concrete  and  steel. 

Seasonal  behavior  is  very  predominant  in  the  slab.  Maximum 
strain  in  the  steel  and  widest  crack  opening  were  measured  at  the 
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same  time  as  the  greatest  single  daily  temperature  variation 
occurred . 

Activated  bond  extended  to  a  distance  of  30  bar  diameters 
away  from  a  crack. 

Location  XI 

The  maximum  steel  strain  recorded  was  nearly  one  half  of 
the  yield  point  strain.  The  maximum  steel  strain  recorded  in 
January  was  only  about  200  micro  inches  per  inch  in  excess  of 
the  strain  recorded  in  July.  Compressive  strains  were  small 
compared  to  the  tensile  strains. 

The  crack  did  not  close  completely.  The  maximum  crack 
width  of  0.023  inches  was  measured  in  July. 

The  steel  strain  and  the  crack  width  are  straight  line 
functions  of  the  temperature.  The  susceptibility  of  the  strain 
and  crack  width  varied  with  the  average  slab  temperature  for  any 
part i cu lar  per i od . 

Seasonal  variation  in  the  behavior  of  the  pavement  is  very 
noticeable.  Plastic  flow  is  noticeable  a  I  so,  but,  to  a  much 
lesser  degree. 

Activated  bond  extended  to  a  distance  about  30  bar  diameters 
away  from  the  crack. 

Indications  are  that  the  hottest  part  of  the  year  was  the 
most  critical  time  in  the  life  of  the  pavement. 

Locat ion  XII 

The  maximum  steel  strain  recorded  in  January  was  slightly 
more  than  one  half  of  the  yield  point  strain.  The  maximum  daily 
range  in  the  steel  strain  occured  when  the  average  slab  temperature 


was  at  its  highest  value.  Compressive  strains  were  small  compared 
to  the  tensile  strains. 

The  crack  closed  to  a  limiting  value  throughout  the  entire 
summer.  The  maximum  crack  width  of  0.03  inches  was  measured  in 
Ju  ly. 

Steel  strain  and  crack  width  are  straight  line  functions  of 
the  temperature.  Susceptibility  varies  with  the  average  slab 
temperature  for  any  particular  period. 

Seasonal  behavior  of  the  pavement  is  very  noticeable.  Plastic 
flow  is  evident  to  a  much  lesser  extent. 

Activated  bond  extended  to  a  distance  of  36  bar  diameters 
away  from  the  crack. 

The  hottest  part  of  the  year  appears  to  be  the  most  critical 
time  in  the  life  of  the  pavement. 


VI  I U  COMPARISON  OF  CONTINUOUSLY  REINFORCED  PAVEMEHT  SECTIONS 


The  same  general  behavior  is  evident  for  all  sections  of  the 
continuous  pavement.  This  can  be  illustrated  by  an  examination  of 
the  measurements  obtained  for  each  pavement  type. 

The  steel  strain  at  a  crack  is  a  straight  line  function  of 
the  centre  slab  temperature.  The  crack  width  is  a  straight  line 
function  of  the  top  slab  temperature.  This  particular  correlation 
for  the  crack  width  indicates  that  surface  crack  widths  rather  than 
average  crack  widths  are  being  measured.  Another  straight  line 
relationship  exists  between  the  crack  width  and  the  steel  strain  at 
a  crack.  The  preceding  statements  point  out  the  fact  that  a  continuous 

pavement  behaves  according  to  the  free  body  diagram  proposed  by 

(2) 

Friberg.  Further  proof  of  this  statement  comes  from  the  fact  that 
the  magnitude  of  the  strains  is  least  in  summer  and  greatest  in  winter. 

For  all  sections,  the  strain  in  the  steel,  at  points  away  from 
the  crack,  followed  the  same  pattern.  The  range  of  daily  variation 
in  the  strain  corresponded  to  the  range  of  daily  variation  in  the 
average  slab  temperature.  This  indicates  that  the  strain  in  the  steel 
at  points  away  from  the  crack  is  a  measure  of  the  strain  in  the  bonded 
concrete  and  steel  at  the  same  point. 

Further  similarity  is  evident  when  the  magnitude  of  the  strain 
in  the  steel,  at  points  away  from  the  crack,  is  considered.  The 
magnitude  of  the  strains  decreased  with  an  increase  in  the  average 
slab  temperature.  Following  the  period  of  peak  slab  temperatures  in 
July,  the  average  slab  temperature  began  to  decrease.  An  increase 
in  the  magnitude  of  the  strain  in  the  steel  is  noted.  This  phenomenon 
may  be  attributed  to  plastic  flow  of  the  concrete  under  sustained 


stress. 


From  the  crack  v/idth  versus  temperature  curves,  it  can  be 
seen  that  each  crack  either  closed  completely  or  closed  to  a 
limiting  value.  The  temperature  at  closure  is  highest  for  Location 
I,  which  was  poured  first,  and  lowest  for  Location  IX,  which  was 
poured  last.  The  temperature  at  closure  is  considerably  higher 
than  the  pouring  temperature  of  the  concrete. 

Evidences  of  seasonal  pavement  behavior  are  found  in  all 
pavement  types.  Plotted  points  scatter  within  a  narrow  band  on 
each  side  of  the  plotted  curve  for  the  graphs  of  steel  strain 
versus  temperature,  crack  width  versus  temperature  and  crack  width 
versus  steel  strain. 

Differences  among  the  various  pavements  are  noticeable  when 
pariicular  plots  are  compared.  The  slopes  of  the  strain  versus 
temperature  curves,  crack  width  versus  temperature  curves  and 
crack  width  versus  steel  strain  curves  are  different  for  different 
pavement  types.  The  magnitude  of  the  maximum  steel  strain  and  the 
maximum  crack  opening  varies  from  location  to  location. 

The  difference  in  slope  of  particular  curves  suggested  the 
possibility  of  being  able  to  determine  the  percentage  of  steel 
requ i red  in  a  continuously  reinforced  concrete  pavement.  The  slopes 
of  various  curves  were  plotted  as  a  function  of  the  percentage  of 
steel.  No  correlation  appeared  to  exist.  Next  the  logarithms  of 
the  slopes  were  plotted  versus  the  percentage  of  steel  but  still 
no  correlation  was  found.  Finally,  the  effect  of  the  nearest  crack 
was  considered.  The  slopes  of  the  curves  were  plotted  as  a  function 
of  the  percentage  of  steel  divided  by  the  distance  to  the  nearest 
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crack.  Si" i  I  I  no  correlation  could  be  found.  The  determination 
of  the  percentage  of  steel  required  in  continuous  concrete  pave¬ 
ments  from  the  data  available  to  date  appears  to  be  impossible. 

One  of  the  design  criteria  for  continuous  concrete  pavements 
is  that  the  total  yield  point  strength  of  the  steel  equal  the 
total  tensile  strength  of  the  concrete.  The  tensile  strength  of 
the  concrete  is  assumed  to  be  I / 1 0  of  the  concrete  compressive 
strength.  The  concrete  used  in  this  project  varied  in  strength 
from  4000  psi  to  5500  psi.  A  simple  calculation  will  show  that 
the  total  yield  point  strength  of  the  steel  was  greatly  exceeded 
by  the  total  potential  tensile  strength  of  the  concrete.  This 
may  be  why  the  percentage  of  steel  required  cannot  be  determined. 

Much  consideration  was  given  as  to  whether  or  not  the  pre¬ 
formed  crack  was  a  typical  crack.  The  effect  of  the  preformed 
crack  on  the  cracking  pattern  may  be  seen  from  the  Plates  showing 
the  crack  spacing  in  August  1959.  The  effect  is  not  the  same  at 
all  locations.  Judging  from  the  crack  spacing,  the  preformed 
crack  is  a  typical  crack  at  some  locations  and  the  worst  possible 
crack  at  other  locations.  The  final  cracking  pattern  has  not  been 
fully  attained  because  the  pavement  is  still  cracking. 

Since  the  B6- I  type  pavement  is  the  only  continuous  section 
placed  at  a  horizontal  curve,  this  is  the  only  place  where  hori¬ 
zontal  bending  occurred.  Bending  in  a  horizontal  plane  requires 
more  reinforcing  in  the  intrados  lane  of  a  curve  to  prevent  the 
overstress i ng  of  the  steel  in  the  intrados  lane. 


IX.  COMPARISON1  OF  CONVENTIONALLY  REINFORCED  PAVEMENT  SECT  I  CMS 
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The  conventionally  reinforced  concrete  sections  appear  to 

behave  according  to  the  criteria  proposed  by  the  Portland  Cement 
(3) 

Association.  The  30  foot  slabs  slide  over  the  supporting  sub¬ 
grade  whenever  a  length  change  occurs  with  some  straining  occuring 
at  the  crack.  The  bonded  concrete  and  steel  strain  very  little 
since  the  strain  in  the  steel  at  points  away  from  the  crack  shows  only 
slight  variation  with  changes  in  temperature. 

All  three  sections  show  similarity  in  behavior.  The  maximum 
steel  strains  recorded  at  a  crack  are  well  below  the  yield  point. 
Similarly,  the  maximum  crack  opening  measured  was  small  and  occured 
in  the  hottest  part  of  the  year.  The  maximum  steel  strain  did  not 
occur  at  this  time  but  the  greatest  range  in  daily  variation  in 
the  steel  strain  did.  Since  the  steel  strain  and  crack  opening 
are  the  result  of  subgrade  friction,  maximum  strain  and  crack 
opening  can  occur  when  movement  is  greatest.  Maximum  movement 
occurs  at  the  same  time  as  the  largest  change  in  the  slab  temperature. 
Therefore,  summer  may  be  the  most  critical  time  of  the  year  for  a 
conventionally  reinforced  concrete  pavement. 

The  steel  strain  at  a  crack  is  a  function  of  the  centre  slab 
temperature  while  the  crack  width  is  a  function  of  the  top  slab 
temperature.  The  cracks  did  not  close  completely  during  the  summer. 

Differences  in  behavior  of  the  three  pavement  types  are  evident 
when  the  maximum  magnitudes  of  steel  strains  and  crack  widths  are 
considered.  Maximum  crack  opening  and  maximum  steel  strain  occured 
in  the  A-6  type  pavement,  while  the  smallest  magnitudes  occured  in 
the  A-7  type  pavement.  Although  type  A-6  has  the  largest  steel  per- 
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centage,  it  appears  to  be  performing  least  satisfactorily. 
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The  A-6  type  pavement  was  constructed  in  the  fall  of  1958 
when  average  slab  temperatures  were  decreasing  while  the  A-7  and 
A-8  type  pavements  were  constructed  in  the  spring  of  1959  when 
average  slab  temperatures  were  increasing.  The  time  of  con¬ 
struction  appears  to  have  a  very  important  effect  on  the  behavior 
of  the  pavement  sections.  The  different  type  of  seasonal  behavior, 
for  spring  and  fall  construction,  is  evident  when  the  strain  tem¬ 
perature  curves  and  the  crack  width  temperature  curves  are  compared 
for  the  three  types  of  pavement.  The  susceptibility  of  the  spring 
constructed  slabs  changes  with  changing  average  slab  temperature 
while  the  susceptibility  of  the  fall  constructed  slabs  remains 
constant.  Fall  construction  appears  to  have  a  more  severe  effect 
than  does  spring  construction. 

Maximum  crack  opening  and  maximum  steel  strains  were  greater 
in  the  A-8  type  pavement  than  in  the  A-7  type  but  were  small.  The 
A-8  pavement  appears  to  be  performing  satisfactorily.  Perhaps, 
even  smaller  percentages  of  steel  could  be  used. 

Plastic  flow  is  evident  in  both  A-7  and  A-8  pavement  sections. 
It  is  obscured  by  erratic  strains  in  the  A-6  type  pavement. 


X.  COMPARISON  OF  CONVENT  I  OWL  AND  CONTI  K'UOUS  PAVEMENTS 
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Conventional  and  continuous  concrete  pavements  provide  a 
striking  contrast  in  their  behavior.  Perhaps  the  most  significant 
difference  is  the  method  by  which  both  pavement  types  account  for 
length  changes. 

A  conventional  pavement  of  the  type  investigated  herein  slides 
over  the  supporting  subgrade  whenever  length  change  occurs.  Only 
a  very  sma I  I  portion  of  the  length  change  is  introduced  as  strain 
in  the  steel  reinforcing  at  a  crack.  The  strain  in  the  bonded  con¬ 
crete  and  steel  is  practically  insignificant  as  can  be  seen  by  the 
strain  in  the  steel  at  points  away  from  a  crack.  On  the  other  hand, 
the  interior  portions  of  continuous  pavements  cannot  move.  Length 
changes  must  be  accounted  for  on  the  basis  of  straining  of  the  steel 
at  a  crack  and  straining  of  the  bonded  concrete  and  steel  away  from 
the  crack.  The  daily  variation  in  steel  strain  at  points  away  from 
a  crack  is  much  greater  for  the  continuous  sections  than  for  the 
conventional  sections. 

As  a  result  of  the  two  different  methods  for  relieving  length 
changes,  maximum  steel  strains  and  crack  widths  for  both  pavement 
types  occur  at  different  times  of  the  year.  Maximum  strains  and 
crack  openings  for  conventional  pavements - w i II  be  measured  during 
the  hottest  part  of  the  year  since  this  is  the  time  when  greatest 
temperature  changes  occur,  thus  creating  the  largest  length  changes. 

Steel  strains  in  the  continuous  sections  will  be  at  a  minimum  during 
this  period.  Maximum  steel  strains  and  crack  openings  for  the  continuous 
sections  will  occur  during  the  coldest  part  of  the  year  when  the 
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temperature  is  at  its  lowest  value.  Steel  strains  and  crack 
openings  for  conventional  sections  may  or  may  not  exceed  the 
values  recorded  in  the  summer. 

The  magnitude  of  the  steel  strains  recorded  in  the  con¬ 
tinuous  pavement  is  far  greater  than  that  recorded  in  the  con¬ 
ventional  pavement.  Crack  openings  are  also  wider. 

From  reasoning  and  experimentation,  it  may  be  concluded  that 
summer  is  the  most  critical  time  of  the  year  for  conventional 
pavements  whereas  winter  is  the  most  critical  time  of  the  year 
for  continuous  pavements. 
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X I ♦  RECOMMENDAT 1 ONS 


(I  ) 

The  method  described  in  a  previous  thesis  for  the 
application  and  waterproofing  of  "SR-4"  cages,  has  proved  to 
be  very  satisfactory.  This  method  is  recommended  for  future 
work. 

Lead  wires  were  placed  in  a  watertight  electrical  conduit 
at  Locet i ons  X I  and  XII.  This  gave  excellent  gage  stability  and 
reduced  the  capacitance  of  the  leads.  A  further  increase  in 
indicator  response  may  be  obtained  by  connecting  a  capacitor 
across  the  dummy  gage. 

For  better  accuracy,  two  thermocouples  placed  in  series  is 
recommended. 

Test  cylinders  and  beams  should  be  obtained  at  strain  gage 
locations  to  determine  the  tensile  strength  of  the  concrete. 

Fo I  I ow i ng  construction,  readings  should  be  taken  every  two 
or  three  hours  for  at  least  three  days.  After  this  period, 
readings  may  be  taken  at  some  regular  interval  of  time. 

Since  there  is  seasonal  behavior  in  the  pavement,  readings 
will  be  most  reliable  when  taken  every  three  hours  during  a  48 
hour  period  for  any  location. 

Indications  are  that  sawing  the  concrete  to  provide  a  pre- 
rormed  crack,  did  not  give  a  typical  crack.  Some  other  method 
for  providing  a  preformed  crack  should  be  used  in  future  work.  A 
strip  of  heavy  wax  paper  placed  where  the  crack  is  wanted,  wi II 
reduce  the  Cross-sect i ona I  area  of  the  slab  at  this  point  and  act 
as  a  stress  raiser  causing  a  crack  to  form. 

Much  information  on  subgrade  reaction,  strain  in  the  bonded 


concrete  and  steel  and  the  length  of  bond  loss,  can  be  obtained 
from  laboratory  tests  of  pavement  slabs. 
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APPENDIX  A 


MISCELLANEOUS  DIAGRAMS  AND  CURVES 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 
1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

263.03 

263.28 

263.70 

264.26 

265.17 

283.20 

283.42 

AIR 

TEMPERATURE 

63  F 

68  F 

47  F 

64  F 

66  F 

72  F 

70  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

285 

235 

315 

195 

185 

85 

45 

2 

325 

275 

360 

225 

220 

120 

85 

3 

4090 

4030 

4325 

3980 

3965 

3905 

3860 

4 

2105 

1995 

2350 

1950 

1950 

1950 

1910 

5 

395 

230 

330 

180 

175 

60 

25 

6 

330 

270 

370 

230 

225 

120 

90 

7 

385 

330 

410 

285 
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160 

8 

345 

290 

375 

255 

245 

145 

115 

9 

— 

— 

— 

— - 

— 

— 

— 

10 

4665 

4595 

4975 

4555 

4535 

4445 

4385 

1 1 

565 

495 

395 

255 
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155 

130 

12 

310 

245 

340 

205 

195 

105 

80 

13 

275 

265 

325 

220 

210 

155 

120 

14 

290 

270 

340 

235 

220 

160 

120 

15 

— 

— 

— 

— 

— 

— 

16 

- - 

— 

— 

— 

- — 

17 

290 

280 

350 

240 

230 

180 

150 

18 

335 

315 

385 

265 

255 

200 

165 

19 

325 

290 

390 

240 

230 

200 

190 

20 

280 

235 

345 

185 

170 

105 

75 
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6690 

6670 

6645 

6630 

22 

7405 

7345 

7605 

7295 

7270 

7225 

7205 

23 

310 

290 

360 

250 

240 

200 

180 

24 

340 

315 

385 

270 

255 

215 

185 

ID-1 


(i  ti  t 


ATAG  H  O  f  T  AT 1 1 3  M  U  8  T  2  M  i  1 

ATflSfiJA  ,283HWOfl  -  CJAOfl  T23T  1 

S-Y3  octyl  aoi  foeZ 

oo-Adr  noitert  I  noitooi  | 

01  \;Ixrli 

9591 

ex  vii/ 

r»  c;S  'sm/l 
95 91 

>  4S  snul 
9591 

los  SUlll 

I  9591 

SS  snirl 
9591 

SS  9njt;l 
9591 

>  30  3TAQ 

0WGA3S1 

s 

os .  ess 

YI.5SS 

8S.48S 

OV . 08S 

8S.08S 

0O.08S 

30  30 A 

TM3AA3VA9 
5YAO  M 

ov 

“?  sv 

'1  88 

1 

ri  48 

8  V4 

1  88 

1  08 

JRIA 

J5UJTA5iaqM3T 

(.m\.Mi-ojf;;jM)  23&a©  wahu 

54 

cS 

58 1 

591 

510 

5  OS 

58S 

■  OM  9(360 

58 

OSI 

OSS  ■ 

5SS 

1  080 

5  VS 

5S0 

2  .  j 

o8so 

5090 

?cl<?c 

|  0890 

5S04 

0004 

0904 

S 

0191 

0591 

0591 

r -  - - - 

0591 

05  OS 

5991 

501s 

h  | 

5S 

08 

5  VI 

081 

OOO 

oos 

590 

5  1 

09 

OSI 

5SS 

oos 

OYO 

ovs 

ooo 

d 

OdI 

581 

OSS 

5SS 

014 

ooo 

580 

511 

541 

54S 

55S 

5  VO 

09S 

r540 

8  1 

— 

— 

— 

9 

a  £4 

5444 

5054 

5554 

5V94 

5954 

5884 

or 

ooi 

551 

54S 

55S 

590 

594 

585 

r  r 

OS 

501 

891 

5  OS 

040 

54S 

OIF 

£f 

OSI 

551 

0  IS 

OSS 

5S0 

58S 

5  VS 

Sf 

OSI 

081 

oss 

5  OS 

040 

ovs 

09S 

M 

— 

— 

— „ 

• - 

_ 

di 

— 

_ 

-  _ - L 

- - 

— — 

-  r 

dr 

Ocl 

081 

OOS 

04£ 

050 

OSS  | 

09S 

\r 

5dl 

QOS 

55S 

58s 

580 

510 

500 

8  f 

091 

OOS 

oos 

04S 

090 

09S 

5S0 

9f 

5Y 

501 

0  VI 

581 

540 

5  OS 

OSS 

0£ 

0088 

5488 

0V88 

0908 

5I0Y 

O0V8 

’ 

fS 

... 

50iv 

5SSY 

OVSV 

59SY 

508V 

540V 

504Y 

£2 

081 

OOS 

04S 

05S 

080 

09S 

010 

es 

osi 

5  IS 

55S 

ovs 

580 

510 

040 

*£ 

1-0 1 


1 56 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 
READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

283.75 

284.14 

284.24 

284.40 

284.74 

299.77 

300.03 

AIR 

TEMPERATURE 

46  F 

73  F 

81  F 

75  F 

55  F 

48  F 

66  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

195 

no 

45 

15 

165 

265 

240 

2 

245 

140 

70 

50 

225 

310 

280 
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3935 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 

READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

300.25 

300.43 

300.80 

300.97 

301.24 

314.25 

314.79 

AIR 

TEMPERATURE 

75  F 

70  F 

50  F 

56  F 

82  F 

72  F 

48  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

105 

100 

245 

250 

115 

245 

115 

2 

130 

135 

290 

290 

145 

285 

390 

3 

3985 

3995 

4335 

4250 

4015 

4275 

4325 

4 

2125 

2125 

2520 

2370 

2150 

2420 

2760 

5 

90 

95 

265 

275 

105 

260 

410 

6 

150 

150 

310 

310 

160 

300 

430 

7 

225 

235 

360 

360 

240 

350 

450 

8 

180 

185 

325 

315 

195 

310 

410 

9 

____ 

_ — _ 

_  _ 

10 

4620 

4575 

5025 

4775 

4615 

4825 

5325 

1 1 

200 

215 

360 

355 

225 

330 

475 

12 

140 

140 

300 

290 

160 

270 

410 

13 

190 

175 

310 

305 

195 

295 

395 

14 

190 

170 

300 

295 

190 

300 

390 

15 

- — 

- — 

- — 

_ — _ 

_ _ 

___ 

16 
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- — 

- — 

- - 

— — 

- - 

17 

205 
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330 
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18 
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20 

145 

155 

305 
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170 
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21 
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22 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+OO 

DATE  OF 
READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
I960 

Jan  27 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

315.25 

325.23 

325.81 

326.27 

326.82 

480.27 

480.96 

AIR 

TEMPERATURE 

72  F 

59  F 

41  F 

66  F 

50  F 

11  F 

9  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

185 

265 

370 

235 

345 

460 

555 

2 

220 

310 

420 

270 

390 

525 

625 

3 

4180 

4335 

4705 

4300 

4615 

5170 

5320 

4 

2345 

2510 

2800 

2475 

2800 

2790 

2940 

5 

185 

285 

495 

240 

385 

1370 

1520 

6 

230 

325 

510 

285 

420 

1270 

1410 

7 

295 

380 

490 

345 

460 

770 

870 

8 

255 

345 

455 

300 

415 

725 

815 

9 

— 

— 

— 

— 

- — 

- — 

- — 

10 

4750 

4885 

5355 

4835 

5250 

5515 

5645 

1 1 

265 

365 

560 

315 

465 

1210 

1430 

12 

210 

300 

485 

260 

400 

1055 

1250 

13 

250 

320 

445 

290 

395 

670 

770 

14 

250 

320 

440 

290 

390 

635 

745 

15 

— 

- — 

— 

— 

— 

— 

- — 

16 

— 

- — 

- — 

— 

— 

— 

— 

17 

260 

325 

480 

290 

410 

805 

970 

18 

275 

350 

515 

315 

445 

875 

1045 

19 

300 

380 

550 

350 

485 

970 

1135 

20 

205 

300 

475 

270 

410 
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1030 

21 

6710 

6820 

7325 

6775 

7130 

8295 

8360 

22 

7305 

7425 

7925 

7375 

7735 

9200 

9255 

23 

280 

350 

500 

320 
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610 
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24 

295 
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335 

465 

690 

800 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 

READING 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

483.18 

AIR 

TEMPERATURE 

38  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

530 

2 

600 

3 

4755 

4 

2715 

5 

1095 

6 

1060 

7 

795 

8 

745 

9 

—  — — 

10 

5360 

1 1 

1025 

12 

880 

13 

670 

14 

660 

15 

— 

16 

— 

17 
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LfN 
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00 
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21 
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23 
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24 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364*00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 

1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

263.03 

263.28 

263.70 

264.26 

265.17 

283.20 

283.42 

AIR 

TEMPERATURE 

63  F 

68  F 

47  F 

64  F 

66  F 

72  F 

70  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

- — 

- - 

- — 

.0127 

.0102 

.0114 

.0128 

2 

- - 

— 

— - — 

.0093 

.0057 

.0073 

.0088 

3 

— — 

—  ra - 

.0074 

.0069 

.0058 

.0076 

4 

- - 

— 

- — 

.00115 

.0116 

.0100 

.0114 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

66.8 

71.0 

57.2 

84.8 

70.8 

92.1 

87.0 

2 

61.9 

68.3 

57.2 

74.7 

67.2 

81.3 

87.9 

3 

59.6 

65.1 

59.0 

71.1 

64.5 

78.2 

88.3 

4 

60.5 

66.0 

57.2 

73.3 

66.3 

80.4 

87.0 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 
READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

283.75 

284.14 

284.24 

284.40 

284.74 

299.77 

300.03 

AIR 

TEMPERATURE 

46  F 

73  F 

81  F 

75  F 

55  F 

48  F 

66  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

• 

0 

VO 

0 

VJ1 

.0112 

.0104 

.0116 

.0280 

.0319 

.0165 

2 

.0263 

.0089 

.0072 

.0079 

.0228 

.0270 

.0120 

3 

.0246 

.0076 

.0057 

.0078 

.0220 

.0300 

.0101 

4 

.0234 

.0114 

.0098 

.0105 

.0304 

.0240 

.0133 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

68.5 

96.1 

99.6 

94.4 

68.1 

64.8 

76.6 

2 

73.8 

85.3 

90.5 

93.1 

71.7 

67.0 

69.0 

3 

76.0 

79.5 

84.8 

91.8 

74.8 

70.2 

67.2 

4 

75.1 

83.0 

88.7 

91.4 

72.1 

67.0 

66.8 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 
READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

300.25 

300.43 

300.80 

300.97 

301.24 

314.25 

314.79 

AIR 

TEMPERATURE 

75  F 

70  F 

50  F 

56  F 

82  F 

72  F 

48  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0113 

.0138 

.0325 

.0234 

.0120 

.0134 

.0393 

2 

.0073 

.0085 

.0268 

.0180 

.0080 

.0090 

.0347 

3 

.0055 

.0068 

.0258 

.0175 

.0115 

.0073 

.0338 

4 

.0100 

.0115 

.0238 

.0158 

.0110 

.0114 

.0322 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

95.0 

87.1 

62.3 

69.5 

90.6 

82.6 

57.2 

2 

84.5 

85.4 

65.4 

67.2 

79.7 

71.5 

59.9 

3 

81.9 

86.3 

69.5 

66.3 

77.9 

69.3 

62.6 

4 

84.1 

85.4 

66.3 

64.5 

78.3 

72.0 

60.8 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  B7-2 

Location  I  Station  364+00 


DATE  OF 
READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
1960 

Jan  27 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

315.25 

325.23 

325.81 

326.27 

326.82 

480.27 

480.96 

AIR 

TEMPERATURE 

72  F 

59  F 

41  F 

66  F 

50  F 

11  F 

9  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0121 

.0122 

.0387 

.0130 

.0325 

.0855 

.0712 

2 

.0079 

.0082 

.0333 

.0088 

.0268 

.0819 

.0577 

3 

.0075 

.0080 

.0323 

.0082 

.0258 

.0792 

.0828 

4 

.0108 

.0110 

.0318 

.0114 

.02U 

.0643 

.0853 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

85.8 

84.0 

51.0 

81.0 

59.0 

16.3 

9.7 

2 

80.1 

76.4 

55.1 

77.0 

61.7 

16.3 

10.6 

3 

76.1 

71.5 

57.8 

73.0 

63.5 

15.3 

11.6 

4 

77.9 

74.7 

55.5 

75.3 

61.7 

16.8 

10.6 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

<<U 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  I  Station  364+00 

DATE  OF 
READING 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

483.18 

AIR 

TEMPERATURE 

38  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0688 

2 

.0694 

3 

.0642 

4 

.0566 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

32.0 

2 

27.3 

3 

25.0 

4 

26.8 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 

READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 
1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

261.97 

262.21 

262.63 

263.25 

264.09 

282.14 

282.35 

AIR 

TEMPERATURE 

64  F 

66  F 

47  F 

68  F 

66  F 

72  F 

70  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

305 

255 

365 

210 

210 

135 

135 

2 

350 

290 

410 

250 

250 

170 

160 

3 

— 

— 

— 

— 

— 

— 

- — 

4 

2135 

2145 

2335 

2095 

2085 

2035 

2035 

5 

65 

-  5 

145 

-  45 

-  55 

-155 

-165 

6 

90 

20 

190 

-  25 

-  30 

-130 

-145 

7 

370 

335 

395 

330 

305 

285 

285 

8 

370 

335 

395 

325 

305 

265 

265 

9 

4490 

4290 

5010 

4230 

4215 

4120 

4100 

10 

— 

— 

— 

- — 

- — 

— — — 

— 

1 1 

410 

370 

440 

360 

340 

315 

310 

12 

395 

345 

430 

345 

305 

245 

230 

13 

490 

445 

535 

415 

405 

395 

415 

14 

500 

455 

530 

420 

410 

370 

390 

15 

- — 

- — 

- - 

_ _ 

_ _ 

... 

16 

9330 

9280 

9840 

9135 

9115 

9040 

9030 

17 

425 

380 

460 

360 

340 

330 

345 

18 

455 

415 

495 

375 

365 

325 

335 

19 

500 

460 

580 

450 

430 

440 

485 

20 

485 

440 

560 

400 

390 

360 

390 

21 

— 

- — 

— 

— 

- — 

- — 

- — 

22 

— 

— 

— 

— 

— 

— - 

- — 

23 
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340 
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315 

300 

305 

335 

24 

625 

370 

475 

305 

290 

305 

325 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 

READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

282.68 

283.06 

283.18 

283.32 

283.68 

298.71 

298.96 

AIR 

TEMPERATURE 

46  F 

73  F 

81  F 

75  F 

55  F 

48  F 

66  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

285 

155 

100 

100 

275 

355 

285 

2 

230 

195 

135 

140 

310 

390 

320 

3 

— 

- — 

— 

— 

4 

2295 

2055 

2025 

2015 

2355 

2545 

2255 

5 

25 

-125 

-195 

-205 

5 

105 

15 

6 

70 

-100 

-170 

-190 

40 

160 

60 

7 

365 

295 

275 

265 

460 

445 

405 

8 

355 

285 

255 

250 

345 

435 

385 

9 

4675 

4165 

4090 

4070 

4595 

4980 

4450 

10 

— 

— 

— - 

- — 

- — 

- — 

- 

1 1 

410 

330 

295 

290 

400 

480 

435 

12 

365 

270 

230 

215 

345 

440 

385 

13 

535 

415 

375 

400 

525 

555 

505 

14 

510 

395 

355 

370 

500 

540 

480 

15 

— - 

- MM 

_ _ 

_  _ _ 

_ — _ 

16 

9440 

9090 

9015 

9005 

9370 

9750 

9340 

17 

450 

320 

280 

300 

420 

470 

420 

18 

455 

345 

305 

320 

455 

485 

435 

19 

610 

460 

425 

455 

610 

650 

560 

20 

530 

390 

340 

365 

525 

580 

490 

21 

— 

— 

— 

— 

— - 

— 

— 

22 

- — 

— 

- — 

— — 

— - 

— 

— 

23 

475 

325 

275 

315 

475 

500 

415 

24 
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310 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

299.18 

299.35 

299.73 

299.90 

300.17 

313.18 

313.72 

AIR 

TEMPERATURE 

75  F 

68  F 

50  F 

57  F 

82  F 

72  F 

48  F 

SR-4  STRAIN  GAGES  (MiCRO-IN./IN.) 

Gage  No.  1 

240 

175 

335 

325 

185 

265 

42  s 

2 

180 

200 

380 

360 

210 

300 

475 

3 

— 

— 

— 

— 

— 

—— 

— 

4 

2215 

2215 

2555 

2265 

2225 

2350 

2645 

5 

-145 

-125 

85 

65 

-115 

-  15 

245 

6 

-120 

-105 

130 

110 

-  90 

30 

320 

7 

335 

345 

435 

420 

355 

395 

465 

8 

315 

325 

415 

405 

345 

385 

465 

9 

4220 

4210 

4940 

4670 

4240 

4440 

5350 

10 

— 

— 

— — . 

— - 

— - 

— — 

1 1 

360 

360 

470 

455 

380 

420 

520 

12 

290 

285 

425 

405 

305 

375 

500 

13 

425 

445 

565 

545 

455 

495 

595 

14 

400 

420 

540 

520 

425 

480 

580 

15 

— 

— 

- — 

— 

— 

— 

16 

9140 

9135 

9700 

9485 

9165 

9320 

10160 

17 

350 

370 

480 

460 

380 

390 

490 

18 

345 

365 

485 

465 

370 

435 

530 

19 

450 

495 

655 

610 

500 

525 

670 

20 

380 

425 

590 

550 

430 

475 

625 

21 

— 

— 

- — 

- — 

— 

- — 

- — 

22 

- — 

— 

— 

— - 

- - 

- — 

23 

310 

355 

505 

475 

350 

385 

525 

24 

315 

360 

535 

530 

405 

— 

— — 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 

READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
1960 

Jan  27 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

314.18 

324.17 

324.74 

325.20 

325.75 

479.21 

479.90 

AIR 

TEMPERATURE 

72  F 

59  F 

41  F 

66  F 

50  F 

11  F 

10  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

230 

_ 

_ 

2 

265 

330 

520 

300 

470 

1405 

1535 

3 

— 

— 

— 

— 

- — 

- — 

— 

4 

2345 

2410 

2590 

2385 

2605 

1980 

1970 

5 

-  65 

20 

355 

-  15 

205 

1450 

1530 

6 

-  20 

70 

430 

35 

280 

1515 

1610 

7 

380 

435 

495 

395 

485 

645 

705 

8 

365 

425 

495 

390 

480 

640 

695 

9 

4350 

4500 

5460 

4430 

5270 

8905 

9000 

10 

- — 

— — — 

— 

— — — 

— 

— — 

— 

1 1 

405 

465 

560 

420 

530 

1340 

1420 

12 

345 

415 

545 

385 

515 

1385 

1480 

13 

455 

575 

620 

495 

605 

885 

975 

14 

440 

550 

605 

470 

580 

890 

960 

15 

— 

— — 

- — 

— 

— 

— 

— 

16 

9220 

9405 

10310 

9300 

10050 

13515 

13440 

17 

370 

480 

530 

410 

515 

880 

950 

18 

395 

495 

555 

425 

535 

870 

950 

19 

485 

610 

710 

555 

670 

1265 

1395 

20 

430 

555 

670 

470 

620 

1205 

1330 

21 

— 

— 

— 

— 

— 

— 

— 

22 

— 

— 

— 

— 

— 

— 

— 

23 
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465 

550 

375 

525 

1050 

1140 

24 

— 

— 

— 

— 

— 

— 

— 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

Jan  29 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

481.10 

AIR 

TEMPERATURE 

37  F 

SR-4  STRAIN  GAGES  (MICRO-IN. /IN.) 

Gage  No.  1 

2 

1175 

3 

—— — 

4 

1345 

5 

1245 

6 

1305 

7 

670 

8 

665 

9 

8270 

10 

— 

1 1 

1165 

12 

1200 

13 

935 

14 

920 

15 

— 

16 

12615 

17 

930 

18 

935 

19 

1160 

20 

1095 

21 

— 

22 

— __ 

23 

985 

24 

— 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 
1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

261.97 

262.21 

262.63 

263.25 

264.09 

282.14 

282.35 

AIR 

TEMPERATURE 

6  4  F 

66  F 

47  F 

68  F 

66  F 

72  F 

70  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

_  __  _ 

— _ — 

_ _ 

.0074 

.0071 

.0060 

.0092 

2 

— 

— 

— - — 
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.0046 

.0026 
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— - 
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.0014 
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PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

60.9 

67.8 

57.6 

73.7 

63.5 

84.7 

80.5 

2 

64.0 

68.7 

57.2 

80.4 

65.8 

87.8 

80.5 

3 

69.0 

73.6 

56.7 

86.1 

69.4 

94.7 

80.0 
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67.8 
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64.9 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  B7-2 

Station  357+00 


Location 


II 


DATE  OF 
READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

282.68 

283.06 

283.18 

283.32 

283.68 

298.71 

298.96 

AIR 

TEMPERATURE 

46  F 

73  F 

81  F 

75  F 

55  F 

48  F 

66  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0301 

.0067 

.0060 

.0068 

.0270 

.0304 

.0095 
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.0233 
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.0013 

.0192 

.0245 
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8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 
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71.1 

85.3 

96.6 
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70.3 

65.3 

71.2 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

299. 18 

299.35 

299.73 

299.90 

300.17 

313.18 

313.72 

AIR 

TEMPERATURE 

75  F 

68  F 

50  F 

57  F 

82  F 

72  F 

48  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0045 

.0070 

.0298 

.0186 

.0057 

.0081 

.0395 

2 

-.0004 

.0011 

.0231 

.0127 

.0008 

.0012 

.0328 

3 

.0102 

.0117 

.0324 

.0215 

.0113 

.0083 

.0433 
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.0022 

.0159 

.0073 

.0015 

.0019 

.0257 
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PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

82.7 

85.8 

67.9 

65.9 

78.3 

71.1 

60.0 

2 

84.1 

86.3 

63.6 

65.9 

80.1 

72.0 

57.7 
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95.0 

86.3 

60.5 

68.6 

83.2 

81.7 

53.6 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
I960 

Jan  27 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

314.18 

324.17 

324.74 

325.20 

325.75 

479.21 

479.90 

AIR 

TEMPERATURE 

72  F 

59  F 

41  F 

66  F 

50  F 

11  F 

10  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0068 

.0076 

.0407 

.0078 

.0320 

.1068 

.0993 

2 

.0002 

.0010 

.0353 

.0010 

.0256 

__ 

- - - 

3 

.0116 

.0115 

.0443 

.0118 

.0353 

.1259 

.1275 

4 

.0013 

.0013 

.0270 

.0021 

.0190 

.0899 

.0815 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

76.6 

61.6 

56.5 

74.4 

61.7 

13.5 

9.7 

2 

81.0 

77.7 

54.6 

78.3 

59.0 

14.0 

10.1 

3 

84.5 

83.0 

51.0 

81.0 

58.1 

15.5 

9.2 
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77.0 

72.9 

56.0 

74.8 
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13.5 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-2 

Location  II  Station  357+00 

DATE  OF 
READING 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

481.10 

AIR 

TEMPERATURE 

37  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0862 

2 

_____ 

3 

.1110 

4 

.0704 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

25.4 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 
1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

258.78 

259o01 

259.45 

261.01 

261.90 

279.95 

280.16 

AIR 

TEMPERATURE 

64  F 

67  F 

48  F 

66  F 

68  F 

72  F 

68  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  1^ 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

280.49 

280.87 

280.98 

281.13 

281.48 

296.52 

296.77 

AIR 

TEMPERATURE 

45  F 

77  F 

81  F 

75  F 

55  F 

48  F 

68  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

— — 

_  __ 

___ 

_  _  _ 

—  —  — 

2 

— 

— 

— 

- — 

- - 

— 

- - 

3 

— — 

— 

— 

— 

— 

- — 

— — 
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- — 

- — 

- — 
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- — 

— — 

- — 
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— — 
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420 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

296. 98 

297.16 

297.54 

297.71 

297.97 

310.98 

311.53 

AIR 

TEMPERATURE 

75  F 

66  F 

50  F 

64  F 

77  F 

72  F 

48  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

___ 

. 

_ 

2 

— 

— 

— 

— 

— 

- - 

3 

— 

- — 

— 

— 

- — 

— 
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— 
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- — 
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- - 
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— — 
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— 

- — 
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—  — — 

- — 

- — 

— — 
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315 
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335 
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215 
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345 

310 
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220 

305 

405 
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— 

- — 
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- _ 

- — 

- — 
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7245 
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7345 
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7735 

1 1 
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145 
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— 

—  — _ 

__ _ 

_ _ 

— _ _ 

_ _ 

13 
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295 
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415 
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320 
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420 

300 
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55 

465 

16 

-  30 
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380 
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420 
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170 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
I960 

Jan  27 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

311.98 

321.97 

322.54 

323  o0 

323.55 

474.0 

474.69 

AIR 

TEMPERATURE 

72  F 

62  F 

37  F 

66  F 

48  F 

15  F 

9  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

—  n. — 

- . 

_____ 

_ 
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— 

— 

- — 

— __ 

- 1  i 

_ _ _ 

_____ 
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— 

- — 
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— - 
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_ _ _ 
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90 

170 

630 

150 

450 

1585 

1840 

17 

185 

260 

565 

235 

425 

1355 

1475 

18 

350 

430 

730 

410 

590 

1520 

1650 

19 

140 

220 

340 

195 

320 

545 

605 

20 

100 

180 

310 

160 

290 

480 

540 

21 

6660 

6760 

7400 

6730 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334400 

DATE  OF 
READING 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

476.92 

• 

AIR 

TEMPERATURE 

36  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

—  — 

2 

— 

3 

—  — — 

4 

— 

5 

— 

6 

525 

7 

700 

8 

470 

9 

— 

10 
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1 1 
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15 
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16 
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17 
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18 
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19 
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20 
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— 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  HI  Station  334+00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

June  25 
1959 

July  13 

1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

258.78 

259.01 

259.45 

261.01 

261.90 

279.95 

280.16 

AIR 

TEMPERATURE 

64  F 

67  F 

48  F 

66  F 

68  F 

72  F 

68  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

— — — — 

- — 

— — — 

-.0010 

-.0006 

-.0011 

.0007 

2 

— — — - 

- — 

-.0018 

-.0013 

-.0027 

-.0009 
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4 

5 

6 

7 
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PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 
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58.1 

75.5 

66.7 

81.6 

78.7 

2 

63.1 

66.4 

57.2 

79.5 

69.0 

84.3 

79.6 
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76.2 

54.9 

81.7 

73.4 

102.4 

76.9 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  14 
1959 

July  15 
1959 

July  30 
1959 

July  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

280.49 

280.87 

280.98 

281.13 

281.48 

296.52 

296.77 

AIR 

TEMPERATURE 

45  F 

77  F 

81  F 

75  F 

55  F 

48  F 

68  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0084 

-.0004 

-.0010 

-.0001 

.0064 

.0088 

-.0005 

2 

.0049 

-.0018 

-.0024 

-.0014 

.0035 

.0045 

-.0013 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

73.3 

80.9 

88.7 

89.2 

72.5 

67.5 

70.3 

2 

70.2 

82.6 

94.0 

89.6 

69.4 

64.4 

73.4 

3 

63.5 

95.3 

103.9 

91.8 

65.0 

60.8 

83.5 

4 

70.2 

82.6 

93.5 

90.5 

68.5 

64.9 

72.5 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

• 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

July  30 
1959 

July  30 
1959 

July  31 
1959 

July  31 
1959 

July  31 
1959 

Aug  13 
1959 

Aug  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

296.98 

297.16 

297.54 

297.71 

297.97 

310.98 

311.53 

AIR 

TEMPERATURE 

75  F 

66  F 

50  F 

64  F 

77  F 

72  F 

48  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0010 

-.0003 

.0087 

.0007 

-.0004 

-.0010 

.0148 

2 

-.0018 

-.0012 

.0047 

-.0003 

-.0012 

-.0018 

.0091 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

79.7 

84.1 

68.6 

65.0 

77.5 

68.3 

60.9 

2 

83.2 

85.0 

65.9 

66.3 

79.7 

73.2 

59.5 

3 

96.3 

84.1 

61.8 

71.3 

90.6 

81.6 

53.6 

4 

84.1 

85.0 

65.9 

66.3 

81.0 

73.2 

58.1 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

il  >'  f 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  III  Station  334+00 

DATE  OF 
READING 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 
1959 

Jan  26 
I960 

Jan  27 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

311.98 

321.97 

322.54 

323.0 

323.55 

474.0 

474.69 

AIR 

TEMPERATURE 

72  F 

62  F 

37  F 

66  F 

48  F 

15  F 

9  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0006 

-.0003 

.0145 

-.0006 

.0099 

.0710 

.0639 

2 

-.0018 

-.0019 

.0095 

-.0016 

.0047 

.0818 

.0444 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

75.3 

72.0 

57.8 

72.1 

61.7 

11.6 

10.6 

2 

79.2 

73.8 

55.5 

74.4 

60.0 

13.0 

10.6 

3 

83.6 

83.0 

51.0 

78.3 

57.7 

15.5 

9.7 

4 

78.8 

75.6 

53.3 

74.8 

60.4 

13.0 

10.1 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

i&l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B7-1 

Location  HI  Station  334+QO 

DATE  OF 
READING 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

476.92 

AIR 

TEMPERATURE 

36  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0517 

2 

.0333 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

25.4 

2 

26.9 

3 

30.1 

4 

26.9 

5 
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7 
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10 

1 1 

12 
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14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  B6-1 

Location  yj  Station  3  04+00 


DATE  OF 
READING 

June22 

1959 

June22 

1959 

June23 

1959 

June25 

1959 

Jul  15 

1959 

Jul  16 
1959 

Jul  It 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

249.16 

249.39 

249.85 

252.28 

272.3c 

273.09 

273.2' 

AIR 

TEMPERATURE 

66  F 

64  F 

46  F 

62  F 

74  F 

70  F 

73  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

— 

— 

— 

— 

— 

— 

— 

2 

360 

320 

340 

-170 

-1600 

-1380 

-1505 

3 

150 

100 

335 

-320 

-1600 

-1320 

-1460 

4 

— 

— 

— - 

— 

— 

— 

— 

5 

80 

40 

100 

-390 

-1650 

-1370 

75 
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100 

55 

100 

-400 

-l6l0 

-1375 

60 
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180 

215 
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-55 
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200 
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1 1 

195 

160 

200 

-340 

-1570 

-1340 

460 

12 

180 

145 

175 

-325 

-1525 

-1310 

13 

— 

— - 

— 

— 

— 

- - 

14 

260 

22o 

350 

240 

-  40 

30 

-  970 

15 

220 

175 

310 

145 

-11 55 

-1030 

-1445 

16 

145 

105 

230 

85 

-1015 

-  935 

— 

17 

285 

245 

360 

260 

-  140 

-  85 

-1685 

18 

300 

265 

370 

295 

35 

95 

~l*9'5 

19 

310 

295 

385 

240 

-  155 

-  90 

-1510 

20 

305 

295 

385 

315 

70 

135 

-1265 

21 

315 

280 

395 

285 

-  45 

25 

-1*35 

22 

330 

300 

415 

330 

-  80 

-  20 

— 

23 

340 

315 

415 

355 

95 

155 

-1780 

24 

— — 

— 

— 

— 

— 

— 

— 

1  D-l 


ATAa  \A  O I  TAT  W  3M  U  AT  2  M I 

AT933JA  ,?23MWOfl  •  CJAO0  JIV3J 

•r  ~  'r'*1  s>q^Y  rioitx- .. 
OO^oe  n0ii*rt  xv  noiffijoJ 


<)X  XuT, 

a?.;: 

$X  IjdL 
eeox 

— , — — 

\r  U'L 

peex 

c  S  ■)  m  i  r, 
ppp.r 

'o^'j.iL  r  -•fits 
Pc  f  P?Cf 

: '  •  r.fj  ’ 

p?n 

SO  3TAQ 
OMIQA  351 

?•'  .  vs 

:>p.SVS 

. 

?  9 . 90 S 

d.r .  c  4s 

SO  10  A 

1 M3AA3VAS 

?.VA&i  I/tl 

*!  rv 

ri  07 

L 

*5  Up 

P  Sd 

*?  d4 

ri  ’id 

1  dd 

511 A 

35TUTAS13qM3T 

'  aoA© 

(41 A '  ''  L..:r- 

A. 

-t- 

j 

— i — — — — — — — 

f 

.oM  SDB0 

rC^i- 

- 

oodx- 

0  7i- 

04  p 

' 

obr 

2 

Oo  -'■•I- 

OS  XX- 

00  -X- 

H - 

OSp- 

see 

OCX 

oy 

**'.■'  ■*  ■  - - T - 

- — - 

—  *N.  — 

— 

c7 

ova- 

j 

C'cai- 

p  ?e~ 

OCX 

04 

08 

a 

Oo 

yex- 

Cldl~ 

- 

OCX 

cP 

OCX 

d 

yy- 

P4cl- 

oxp- 

rIS 

091 

?rs 

X 

0>~ 

cea- 

ey 

> 

eis 

|  oos 

04S 

9 

oo c  - 

5??x- 

r- 

— 

see- 

ec 

1$  - 

P  - 

9 

_ 

- —  j 

1 - 

— — 

Of 

Oo+i 

04pi~ 

Orl- 

o*e- 

oos 

Odl 

e.px 

r  f 

y-,  piMr  OV- 

ox  a- 
. — — 

-  _ 

—  —  —  ■'**■ - —  - 

m 

■  : 

OBI 

Sf 

—  •«>'. 

- 

■ 

**-  ' - » 

— — 

«- — 

— 

£  f 

:  - 

CP 

9  4  ~ 

0  r  P 

o  . 

oss 

OdS 

Sf 

opox- 

5?xx- 

Hi 

01  r 

rp.r 

OSS 

2  f 

~-* — 

?.£?  - 

>R 

-P  . . 

OPS 

pox 

Hi 

d\ 

?  c- 

ee  - 

04 1 

OdS 

oae 

P'AS 

ISH 

pr 

So 

£P 

pos  "4 

07P 

Pd  $ 

OOP 

sr 

OP  - 

£?x  - 

04?; 

ppr 

dps 

oi  e. 

9f 

<V)S  X_ 

?lf 

07 

ut  1 

?«€ 

dps 

dOp 

OS 

■°:  °>’X  - 

£.s 

p-jA  - 

r.8S 

r°P 

08  S 

?IC 

fS 

“**  **’*■ 

OS  - 

oo 

opp 

?I4 

00  :r 

oee 

SS 

0-  '  ;  _ 

0  P  r 

?? 

?.?P 

PI  4 

cIC 

04p 

£S 

****  ’**’■ 

— 

*»  «...  n. 

— 

— 

AS 

186 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  F6-1 

Location  yj  Station  ?o4+00 

DATE  OF 
READING 

Jill  16 

1959 

Jul  17 
1959 

Jul  17 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 

1959 

Aug  31 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

273 .^5 

273.82 

274.09 

298.27 

298.83 

299.29 

319.30 

AIR 

TEMPERATURE 

77  F 

48  F 

72  F 

72  F 

39  F 

70  F 

54  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

___ 

2 

-1400 

-1250 

-1280 

-1350 

-1085 

-1190 

-1490 

3 

-13  <$5 

-1015 

-1215 

-1250 

-  430 

-1100 

-1360 

4 

— 

- — 

— 

— 

— 

— 

— 

5 

-1385 

-1220 

-1250 

-1330 

-  920 

-1170 

-1530 

6 

-1390 

-1230 

-1270 

-1340 

-  950 

-1195 

-1565 

7 

-1330 

-1215 

-1245 

-1280 

-1055 

-1155 

-1525 

8 

-1300 

-1195 

-1230 

-1275 

-1065 

-1140 

-1530 

9 

-1620 

-1415 

-1505 

-1635 

-1085 

-1480 

-1905 

10 

— 

— 

— 

- - 

— 

— - 

— 

1 1 

-1350 

-1210 

-1230 

-1280 

-  960 

-1330 

-1500 

12 

-1325 

-1190 

-1210 

-1255 

-  935 

-1110 

-1490 

13 

— 

— 

— 

— - 

— 

— 

- - 

14 

10 

80 

5 

-  80 

30 

-  120 

20 

15 

-1025 

-  945 

-  995 

-1135 

-  845 

-1095 

-  935 

16 

-  975 

-  890 

-  945 

-1080 

-  770 

-1025 

-  875 

17 

-  105 

-  65 

-  115 

-  235 

-  115 

-  255 

-  195 

18 

75 

125 

65 

-  15 

100 

-  55 

70 

19 

-  100 

-  60 

-  120 

-  200 

-  120 

-  235 

-  120 

20 

125 

175 

105 

15 

70 

-  65 

85 

21 

5 

65 

0 

-  115 

-  10 

-145 

35 

22 

-  30 

20 

-  40 

-  130 

-  50 

-  170 

-  50 

23 

145 

185 

125 

45 

185 

0 

125 

24 

— 

— 

— 

— 

— 

— 

— 

1  D-l 


I 

ATAQ  MUITATM3MUflT2MI 

AT-'  UA  ,223MWOa  ■  QAO»  Ti3T 

-ci  oqyT  noitasS 
00+408  r,0**^*2  jy  noitfidoJ 


8  c.  A'  • 

I  g5a 

oi.cie 

:  ,r  ,Wh 
c?or 

\  's.  •  X 

I.r  ~U1. 

<?58I 

OX  ’w/i 
;50I 

vt  mv  vi  lit 

■?ew  ?ew 

. . ,. , 

lO  3 TAG 
Qwcj/'  ;iji 

'  i.p  ’S 

a a. e os 

S'.  -  .  :  ?• 

80.  ^ 

SB . IS 5 

■  5-  •CS- 

•10  liOA 
f  Ti13M3VAq 
,;YAO  Mi 

<3f  *  I  M 

:  %  OS 

;  >:  ^ 

rS  SIS’ 

1  S'? 

1  84 

1  '*  88 

JIIA 

3PUTAq-:-iq/V'.3T 

(,MI\.HI-OflOIM)  230A0  iHilAJTT2  N512 

— *  — 

™  !  _ 

.oM  r,Q60 

~  'I- 

c-o  r  -- 

'•'°r 

p  .n  f  r  ^ 

OS  Or- 

OOlSr- 

•  £ 

C'-'A  - 

- 

r,  r>X- 

rIOJ- 

e 

• - 

— 

— 

" - — 

— 

- - 

■"8  51- 

r- 

r*  c*  t 

— 

o?sx- 

OS  ~ 

5881-  ■  ? 

r  ^  r  — . 

p  r  -■  _ 

0  ^  _ 

— 

- 

•  \  -il  - 

- 

o?ex- 

?.ScI~ 

~ 

■'as 

S;A5\r- 

rJSl- 

0888- 

'  ' -'J- 

p  a  p  •  

£* 

r  C  r.r~ 

’■c  si- 

8 

- 

q  '  r 

i* 

.  — 

so-  C- 

5141- 

OS>I- 

9 

- - 

—  _. 

- — 

-r~- 

— - — 

— — 

— 

Of 

r<  ~  r  _ 

f:  « 

or  si- 

0581- 

r  f 

0  P  4 1  ~ 

! - ' - 

Cl  XI- 

■  0  ~ 

-  -  \ 

Si- 

~ 

os  II- 

c.S8.r- 

sr 

* - 

_ — 

- — 

■ — 

— 

Of 

CSX  ~ 

oe 

08  - 

‘••r 

08 

01 

M 

v  „  c  ^ 

-  I- 

54  - 

co£.r- 

?oo  - 

?•-•••>  - 

5Soi- 

er 

tv?  - 

i- 

■:VV  - 

•  01- 

5T.  - 

OS'S  - 

5Ve  - 

61 

5:  '•  - 

"pS  - 

-;:.r  - 

e,rs  - 

5XX  -  : 

5o  - 

501  - 

\\ 

L.05L.J 

55  ~  l 

GO  I 

cl  - 

5^  ' 

5S£ 

5V 

sr 

^  J  - 

pcS  

.r  - 

GOS  - 

0521  - 

Od  - 

001  - 

9r 

El« 

55> .  ~ 

08 

5X 

eor  ;  cSX 

5SI 

0  2 

58 

/m-1  .r- 

01  - 

PCr  _ 

0  | 

5^ 

5 

rs 

05  - 

osr  - 

0?  - 

081  - 

04  - 1 

os 

or  - 

ss 

0 

581 

esi  i 

581 

54x 

£S 

— 

...  ~r- J. 

— 

- -- 

l^S 

_ i 

i-ar 


1 87 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-1 

Location  ^  Station  304+00 

DATE  OF  < 

READING 

>ept  1  1 
1959 

Jept  1 
1959 

3ept  2 
1959 

Jan  26 
1959 

Jan  27 
1959 

Jan  29 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

319*84 

320.31 

320.84 

467*34 

468.04 

470.25 

AIR 

TEMPERATURE 

34  F 

62  F 

37  F 

13  F 

8  F 

36  F 

SR-4  STRAIN  GAGES  (MICRO-IN. /IN.) 

Gage  No.  1 

— 

— 

— - 

— 

— 

— - 

2 

-810 

-820 

— 640 

890 

945 

930 

3 

-  60 

-710 

-  10 

2205 

2585 

1795 

4 

— 

— 

— 

— 

— 

- - 

5 

-590 

-850 

-520 

945 

1010 

920 

6 

-630 

-88  5 

-56s 

935 

995 

915 

7 

-855 

-855 

-695 

355 

395 

400 

8 

-850 

-840 

-680 

310 

355 

355 

9 

-865 

-1255 

-815 

1630 

1920 

1270 

10 

— 

— 

- — 

- — 

— — — 

— — — 

1 1 

-660 

-810 

-550 

650 

705 

685 

12 

-665 

-800 

-535 

605 

660 

640 

13 

— 

— 

— 

— 

— 

— 

14 

90 

-  40 

110 

465 

515 

505 

15 

—^65 

-955 

-685 

990 

1020 

940 

16 

-615 

-910 

-645 

985 

935 

820 

17 

-  75 

-235 

-  95 

705 

?45 

735 

18 

125 

25 

160 

720 

760 

750 

19 

-  70 

-170 

-  50 

550 

590 

540 

20 

125 

20 

145 

535 

575 

55  0. 

21 

35 

-  85 

55 

520 

570 

180 

22 

-  5 

-100 

25 

615 

660 

645 

23 

245 

65 

215 

760 

710 

760 

24 

— 

— 

- — 

— 

— 

- - 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-1 

Location  yj  Station  304-»«00 

DATE  OF 
READING 

June22 

1959 

June22 

1959 

June23 

1959 

J  une25 
1959 

Jul  15 
1959 

Jul  1* 
1959 

Jul  l6 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2^9.16 

249.39 

249.85 

252.28 

272.30 

273.OS 

273.2' 

AIR 

TEMPERATURE 

66  F 

64  F 

46  F 

62  F 

74  F 

70  F 

73  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

— —  — . 

_  — 

-.0107 

-.0108 

-.0098 

-.0114 

2 

— 

— _ 

— 

-.00x4 

-.0004 

.0001 

-.0008 

3 

— mm 

-.000 6 

.0005 

.0010 

-.0002 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

66.6 

69.9 

57.2 

65.8 

79.I 

69.O 

87.5 

2 

69.8 

69.4 

56.3 

65.3 

79.1 

71.2 

89.7 

3 

76.4 

76.1 

54.5 

68.5 

85.7 

78.3 

96.6 

4 

68.9 

70.3 

56.7 

65.3 

77.8 

71.2 

88.4 
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7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-1 

Location  VI  Station  304+00 

DATE  OF 
READING 

Jul  l6 
1959 

Jul  17 
1959 

Jul  17 
1959 

Aue  10 
1959 

Aug  11 
1959 

Auer  11 
1959 

Aug  3- 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

273.45 

273.82 

274.09 

298.27 

298.83 

299.29 

319.30 

AIR 

TEMPERATURE 

77  F 

48  F 

72  F 

72  F 

39  F 

70  F 

54  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0106 

-.0077 

-.0102 

-.0113 

-.0082 

-.0120 

-.0096 

2 

-.0002 

.0053 

.0003 

.0008 

.0165 

-.0007 

0 
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.0046 

.0008 

.0015 

.0103 

0 

.0010 
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5 

6 

7 
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PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

87*1 

69.5 

73.0 

80. 9 

60.8 

81. 5 

58.2 

2 

85.O 

68.1 

75.7 

82.2 

58.5 

92.8 

59.1 
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87-1 

65.9 

83.2 

88 .7 

54.5 

100.2 

60.0 
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85.4 

68.1 

74.8 

82.2 

58.1 

92.4 

59.1 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-1 

Location  ^1  Station  304+00 

DATE  OF 
READING 

Sept  1 

1959 

Sept  1 

1959 

Sept  2 
1959 

Jan  26 
1959 

Jan  27 
1959 

Jan  2c 
1959 

1 

AGE  OF 
PAVEMENT 

IN  DAYS 

319.84 

320.31 

320.84 

467.34 

-=r 

0 

• 

00 

VO 

-3- 

470.25 

AIR 

TEMPERATURE 

34  F 

62  F 

37  F 

13  F 

8  F 

36  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0086 

-.0118 

-.0092 

— 

— 

- — 

2 

.0128 

-.0019 

.0099 

.0685 

0718 

0699 

3 

.0074 

-.0007 

.0058 

.0417 

0432 

0362 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

49.6 

7  0.8 

53.2 

11.6 

7.8 

25.4 

2 

48.2 

72.1 

50.5 

10.6 

7.3 

27.8 

3 

44*5 

77.9 

48.2 

11.6 

7.8 

30.1 

4 

47.4 

72.1 

51.4 

10.6 

7.3 

26.9 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  B6-2 

Location  IX  Station  289+00 


DATE  OF 

READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

July  16 
1959 

July  16 
1959 

July  16 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

245.08 

245.40 

245.76 

246.13 

269.0 

269.17 

269.34 

AIR 

TEMPERATURE 

64  F 

52  F 

45  F 

66  F 

70  F 

73  F 

70  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

415 

430 

515 

410 

375 

305 

340 

2 

410 

415 

510 

140 

- — 

— - 

3 

350 

375 

495 

305 

-  55 

-125 

-  75 

4 

320 

330 

460 

270 

70 

-  10 

35 

5 

440 

455 

500 

440 

330 

265 

310 

6 

420 

445 

500 

410 

370 

290 

330 

7 

390 

430 

500 

430 

395 

335 

380 

8 

— 

— 

- — 

— — _ 

___ 

9 

300 

320 

430 

325 

240 

170 

220 

10 

- — 

- — 

— 

_  — 

— 

1  1 

— 

— 

— 

- — 

— 

— 

- — 

12 

300 

320 

360 

300 

255 

175 

230 

13 

190 

350 

160 

95 

— — _ 

_ _ 

_ _ _ 

14 

205 

370 

195 

105 

310 

275 

325 

15 

30 

210 

105 

-  60 

150 

110 

165 

16 

50 

250 

180 

-  45 

160 

120 

180 

17 

150 

325 

120 

60 

240 

220 

270 

18 

150 

315 

115 

65 

265 

245 

290 

19 

125 

300 

95 

55 

275 

275 

335 

20 

140 

310 

105 

65 

270 

265 

315 

21 

35 

275 

195 

-  65 

185 

145 

245 

22 
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0 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  B6-2 

Location  IX  Station  289+00 


DATE  OF 
READING 

July  17 
1959 

July  17 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 
1959 

Aug  31 
1959 

Sept  1 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

269.73 

270.01 

294.19 

294.75 

295.20 

314.21 

314.75 

AIR 

TEMPERATURE 

48  F 

72  F 

72  F 

39  F 

70  F 

54  F 

34  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

475 

405 

340 

635 

315 

225 

550 

2 

— 

— 

— 

— - 

— 

_ 

_ _ 

3 

80 

-  15 

-  15 

670 

-  15 

30 

455 

4 

195 

95 

-  60 

270 

-100 

-350 

80 

5 

390 

360 

280 

425 

250 

250 

370 

6 

430 

395 

370 

540 

340 

440 

590 

7 

510 

420 

350 

•625 

320 

310 

610 

8 

— 

— 

- — 

— 

- — 

— - 

9 

380 

260 

230 

650 

200 

270 

780 

10 

— 

— 

— - 

_ _ 

___ 

_  «... 

1 1 

— 

— 

— 

— 

— 

- — 

- — 

12 

315 

270 

270 

370 

240 

310 

370 

13 

— 

— 

- — 

— 

— - 

— 

— 

14 

375 

275 

315 

-635 

-645 

-1465 

-765 

15 

300 

120 

150 

-490 

-815 

-1630 

-620 

16 

380 

130 

180 

-310 

-800 

-1590 

-470 

17 

280 

210 

260 

-730 

-700 

-1540 

-980 

18 

295 

240 

270 

-720 

-685 

-1525 

-965 

19 

325 

255 

305 

-685 

-655 

-1500 

-945 

20 

305 

240 

285 

-710 

-665 

-1505 

-970 

21 

445 

145 

245 

-275 

-745 

-1475 

-415 

22 

260 

-110 

-  10 

-380 

-1010 

-1850 

-740 

23 

— 

—— — 

- — 

— _  — 

24 

265 

175 

235 

-745 

-725 

-1540 

-995 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-2 

Location  IX  Station  289+00 

DATE  OF 

READING 

Sept  1 
1959 

Sept  2 
1959 

Jan  26 
I960 

Jan  27 
I960 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

315.22 

315.75 

462.25 

462.94 

465.15 

AIR 

TEMPERATURE 

62  F 

36  F 

11  F 

6  F 

35  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

195 

515 

1315 

1375 

875 

2 

__ _ __ 

______ 

-  - 

- - 

3 

25 

425 

1475 

1325 

880 

4 

-390 

10 

1460 

1635 

850 

5 

210 

380 

980 

1610 

835 

6 

390 

585 

1000 

1005 

845 

7 

265 

570 

1515 

1600 

930 

8 

— 

— 

— 

— 

— 

9 

225 

690 

1695 

1790 

-525 

10 

— 

— 

— 

— 

— 

1 1 

— 

— 

— 

— 

— 

12 

260 

390 

630 

635 

515 

13 

— 

— — 

— — 

— 

— — 

14 

-155 

130 

1080 

1120 

630 

15 

-330 

210 

4795 

4975 

3975 

16 

-305 

370 

4295 

4505 

3395 

17 

-230 

-  20 

500 

495 

365 

18 

-205 

-  15 

485 

480 

355 

19 

-195 

15 

435 

415 

290 

20 

-200 

-  5 

445 

435 

305 

21 

-240 

445 

1595 

1780 

-510 

22 

-615 

160 

1210 

1395 

420 

23 

— 

- - 

— 

— 

24 

-255 

-  25 

420 

415 

285 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-2 

Location  IX  Station  289+00 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

June  24 
1959 

July  16 
1959 

July  16 
1959 

July  16 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

245.08 

245.40 

245.76 

246.13 

269.0 

269.17 

269.34 

AIR 

TEMPERATURE 

64  F 

52  F 

45  F 

66  F 

70  F 

73  F 

70  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

- - 

.0030 

.0025 

.0019 

.0021 

2 

—  —  , 

- 1  ■ 

.0042 

.0007 

.0005 

.0004 

3 

— 

— 

— 

.0009 

-.0013 

-.0018 

-.0015 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

69.3 

65.7 

56.3 

69.4 

75.6 

82.7 

84.5 

2 

71.5 

65.3 

56.3 

73.0 

78.7 

86.3 

84.5 

3 

73.7 

62.1 

55.9 

80.1 

85.7 

90.6 

85.3 

4 

71.5 

65.3 

56.3 

72.1 

78.3 

85.8 

84.5 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

!  <;< 


A'.  ■  s Cl  M O I TATM 3MUET8MI 

AT93&*A  ,229MWOfl  —  UAOfl  T23T 


^-5' <5  0(  ;  T  r,  t  lbs  0 

004-prs:  noi«6ta  II  noiiMpJ 

C.L  '  l 
.  I 

o.C  ^hr 
P5PI 

t»  dl  yl.tr’ 

P59I 

j  4S  am/ 1 
P5PI 

C  •  .cnxrTj 

P5  PI 

SS  9  I 

P5PI 

>'  OS  £  Jjj 

55  PI 

>•  30  3TACI 

0HIQA351 

ir.pds 

71.  V.  ' 

. — — 

O.PdS 

ei.ods 

dY.54S 

04.54s 

j 40.54S 

;6  30 A 

TH3M3VAq 
2YAQ  </!! 

i  ov 

1  “?  £7 

‘i  OV 

'i  dd 

ri  54 

*?  S5 

f  -**•'*- - 

j  %  4d 

5?1A 

3>iUTAsmM3T 

*  . —  — . ...  - -[  . _  .  1H<  .  _ 

(»3K>«4j;  CTM3MSMKA3M  NTU1W  )pA5Q 

. 

pioo. 

5000.  Oc  )Q# 

.  — . ..  _ , 

;  . — 

f  .oH  qu!S 

40oo. 

.000. 

VOuo.  0:400. 

£ 

srv 

£100. - 

jpcoo. 

— 

s 

fc 

—  . . 

e 

d 

\ 

8 

233^c>2a)  3£WAfta<!M3T 

- 

* 

5.48 

V.ss  d.5Y 

.  V 

£‘d?  :  y,5d 

f.Pd 

.o\A  sfjfiO 

c . 

I.dO 

V.  CO 

0.07 

£.dc £.5d 

5. IV 

S 

u 

d.Op 

V.cO 

1.03 

7.55  i.sd 

V.£7 

e 

r  .48 

8.5$ 

1 

i.sv 

£.65 

C .  5  6 

r.  IV 

£ 

e 

d 

Y  ! 

3 

V 

Of 

u 

sr 

l 

er 

m 

er 

2-df 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-2 

Location  IX  Station  289+00 

DATE  OF 
READING 

July  17 
1959 

July  17 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 
1959 

Aug  31 
1959 

Sept  1 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

269.73 

270.01 

294.19 

294.75 

295.20 

314.21 

314.75 

AIR 

TEMPERATURE 

48  F 

72  F 

72  F 

39  F 

70  F 

54  F 

34  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0082 

.0020 

.0017 

.0120 

.0007 

.0010 

.0123 

2 

.0063 

.0005 

.0004 

.0173 

-.0002 

.0004 

.0160 

3 

.0050 

-.0016 

-.0016 

.0164 

-.0025 

-.0006 

.0139 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

68.6 

75.3 

79.5 

58.1 

77.5 

60.5 

50.5 

2 

66.3 

77.5 

80.9 

56.3 

82.7 

60.1 

48.2 

3 

64.1 

87.6 

82.2 

53.1 

85.4 

61.0 

43.6 

4 

65.9 

79.7 

80.9 

55.4 

82.7 

60.1 

46.8 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  B6-2 

Location  IX  Station  289+00 

DATE  OF 
READING 

Sept  1 
1959 

Sept  2 
1959 

Jan  26 
I960 

Jan  27 
1960 

Jan  29 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

315.22 

315.75 

462.25 

462.94 

465.15 

AIR 

TEMPERATURE 

62  F 

36  F 

11  F 

6  F 

35  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0006 

.0104 

.0110 

.0115 

2 

-.0008 

.0143 

.0311 

.0353 

.0154 

3 

-.0021 

.0119 

.0239 

.0270 

.0096 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

72.1 

52.8 

11.6 

8.7 

Zhl 

2 

74.8 

50.5 

11.1 

8.7 

29.2 

3 

78.8 

48.2 

11.1 

8.2 

31.5 

4 

74.8 

50.5 

11.6 

7.8 

29.2 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A-6 

Location  X  Station  2624-50 


DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

July  16 
1959 

July  16 
1959 

July  16 
1959 

July  17 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

227.06 

227.32 

227.70 

250.94 

251.09 

251.27 

251.67 

AIR 

TEMPERATURE 

64  F 

52  F 

46  F 

72  F 

72  F 

70  F 

48  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

540 

570 

630 

680 

570 

580 

655 

2 

— — — 

— 

- — 

— 

— —— 

_ — 

3 

350 

515 

860 

380 

260 

290 

845 

4 

335 

460 

680 

335 

225 

245 

595 

5 

390 

430 

730 

625 

510 

525 

840 

6 

405 

455 

735 

405 

305 

325 

595 

7 

405 

405 

455 

665 

595 

635 

675 

8 

— 

— — — 

...... 

9 

-160 

0 

515 

20 

-100 

-  50 

470 

10 

-140 

70 

-280 

25 

-no 

-  40 

930 

1 1 

450 

460 

510 

700 

640 

680 

710 

12 

...... 

— — _ 

— 

_  ■ 

13 

380 

380 

420 

-  30 

-  40 

-  10 

20 

14 

365 

370 

410 

-  40 

-  50 

-  20 

5 

15 

-290 

-  90 

525 

-775 

-830 

-755 

115 

16 

-425 

-210 

405 

-850 

-900 

-830 

50 

17 

335 

345 

375 

-  90 

-105 

-  65 

-  45 

18 

355 

365 

380 

-  45 

-  55 

-  15 

-  5 

19 

395 

395 

405 

-  15 

5 

40 

40 

20 

335 

340 

350 

-  55 

-  65 

-  25 

-  25 

21 

— — 

___ 

- 

22 

300 

435 

925 

-  85 

-100 

-  55 

590 

23 

385 

405 

415 

25 

10 

35 

45 

24 
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390 

410 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A-6 

Location  X.  Station  262+50 

DATE  OF 
READING 

July  17 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 
1959 

Aug  31 
1959 

Sept  1 
1959 

Sept  1 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

251.94 

276.13 

276.68 

277.13 

298.13 

298.68 

299.14 

AIR 

TEMPERATURE 

75  F 

70  F 

39  F 

64  F 

52  F 

34  F 

62  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

620 

100 

240 

150 

-680 

-680 

-690 

2 

___ 

___ 

_ 

_  _  __ 

3 

330 

-260 

680 

-200 

-945 

-470 

-1060 

4 

27i 

-415 

225 

-365 

-395 

-  75 

-485 

5 

575 

180 

770 

215 

110 

460 

60 

6 

355 

— 

— 

— 

- — 

— 

— _ __ 

7 

615 

155 

255 

200 

-400 

-380 

-385 

8 

___ 

—  , 

_____ 

_  ___ 

9 

-  50 

-410 

760 

-390 

-480 

285 

-650 

10 

-  55 

-390 

1120 

-390 

-355 

600 

-585 

1 1 

650 

230 

315 

270 

-  90 

-no 

-140 

12 

_____ 

_  _  _ 

mm  mm 

_ 

13 

-  50 

-155 

-120 

-180 

-990 

-950 

-970 

14 

-  60 

-130 

-100 

-150 

-350 

-330 

-360 

15 

-825 

-1065 

190 

-1125 

-1140 

-155 

-1275 

16 

-900 

-900 

370 

-960 

-1005 

10 

-1150 

17 

-115 

-185 

-155 

-205 

-395 

-375 

-405 

18 

-  65 

-150 

-135 

-175 

-365 

-345 

-380 

19 

-  5 

-  75 

-  85 

-105 

-305 

-295 

-305 

20 

-  75 

-145 

-135 

-165 

-365 

-355 

-365 

21 

___ 

mm^mmm 
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-110 
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830 

-190 

-280 

650 

-360 

23 

-  5 

-105 

-  80 
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— 

— 

— 

—  — - 

— 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a-6 

Location  X  Station  262+50 

DATE  OF 

READING 

Sept  2 
1959 

Jan  26 
1960 

Jan  27 
1960 

Jan  28 
1960 

Jan  29 
1960 

AGE  OF 
PAVEMENT 

IN  DAYS 

299.69 

446.17 

446.88 

447.79 

449.08 

AIR 

TEMPERATURE 

36  F 

13  F 

6  F 

2  F 

35  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-575 

810 

780 

805 

720 

2 

_ _ 

___ 

_ _ 

-i - — 

3 

-  50 

915 

1110 

1495 

695 

4 

-  55 

750 

875 

1195 

595 

5 

470 

790 

925 

1105 

675 

6 

— 

— 

— « 

— 

7 

-165 

885 

530 

535 

4  85 

8 

- - 

—  — 

— — — 

- - 

— 

9 

240 

440 

470 

1090 

-335 

10 

550 

585 

865 

1350 

290 

1  1 

-  25 

575 

520 

520 

510 

12 

— 

___ 

_ r„ 

13 

-910 

560 

580 

575 

555 

14 

-280 

525 

545 

540 

515 

15 

-255 

435 

710 

1080 

215 

16 

-no 

330 

600 

970 

95 

17 

-335 

485 

500 

495 

495 

18 

-305 

495 

510 

500 

490 

19 

-255 

515 

620 

525 

480 

20 

-315 

465 

465 

465 

425 

21 

— _  _ 

— 

_ .  _ 

— 

—  —  _ 

22 

510 

1020 

1175 

1445 

810 

23 

-285 

490 

495 

490 

465 

24 

— 

— 

— — — 

— 

— — 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a-6 

Location  X  Station  262+50 

DATE  OF 
READING 

June  22 
1959 

June  22 
1959 

June  23 
1959 

July  16 
1959 

July  16 
1959 

July  16 
1959 

July  17 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

227,06 

227.32 

227.70 

250.94 

251.09 

251.27 

251.67 

AIR 

TEMPERATURE 

64  F 

52  F 

46  F 

72  F 

72  F 

70  F 

48  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

— - _ 

- — 

_ _ _ 

.0039 

.0034 

,0043 

.0283 

2 

- - 

— - 

- — 

.0044 

.0038 

.0046 

.0317 

3 

- — 

- - 

— 

.0052 

.0048 

.0058 

.0274 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

62.0 

65.7 

56.3 

76.1 

78.8 

83.6 

68.1 

2 

64.3 

64.0 

56.3 

76.6 

79.7 

83.6 

65.9 

3 

65.7 

61.3 

55.9 

83.6 

84.1 

84.1 

64.1 

4 

63.9 

63.5 

55.9 

78.3 

80.1 

81.9 

64.1 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

w  0  & 


ATAQ  HOITATM3MUflT8MI  1 

ATfl3flJA  ,223HWOa  -  OAO J»  T23T 

j-A  eqyT  noii3»2 

0<:+  :8S  noitstS  X  noiteaoi 

VC  xJmI 

jrcw 

> 

Ml 

c.C  vlxrf, 
Ml 

6.1  ylt/l 
Mi 

£S  mm l 
V8  VI 

j  .00  on,.. 

Mi 

SO  onj.fi 

95  VI 

30  3TACI 
OWOA351 

Yd.  15  2 

VS..RS 

vc.  res 

0  .  . 

)\'K  y«prt 
'  i  •  t  .  > . 

S£.M 

80.  ov.  . 

30  30A 

TH3M3VAC1 
2YAQ  Ml  1 

*?  84 

| — - — . — 

1  ov 

1  sy 

r*I  SV 

*?  84 

ri  S5 

*5  48 

511 A  1 

3S1UTA5133M3 1  j 

(23HDk  )  immWUZAm  HTGIW  >DAJD 

:.  r  so.  

.  £400. 

. 

g£OQ* 

, .  _ ^ 

f  .oH  gul8 

.  . 

8400 . 

3  £00. 

4400. 

- - - 

.  .  _ _ 

2 

4YS0. 

). 

0400. 

5500. 

. -I„.  ^ 

C 

&  I 

a 

6 

— - - - 

\ 

8 

(TISHirliUH.- 3  233JI03(I)  35iUTA>j3$M3T  TM3M3VA1 

] 

1.- 

MY 

l.oV 

£. . 

o 

0.S8 

f  .oH  9geO  J 

Mi?  1 

8.£D 

V.O  ' 

O.oV 

L« 

£  -  O  : 

£ 

1 .48 

1.48 

o.£8 

?M 

£.18 

YM 

8 

-  1.48 
| - — - 

MO 

1.08 

£.8Y 

vM 

8 .  £8 

°M 

1 

L _ _ 

a 

a 

i - — — - - — — 

X 

8 

9 

or 

— 

i  r 

£[ 

er 

M 

... 

ar 

s-ai. 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a-6 

Location  X  Station  262+50 

DATE  OF 
READING 

July  17 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 
1959 

Aug  31 
1959 

Sept  1 
1959 

Sept  1 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

251.94 

276.13 

276.68 

277.13 

298.13 

298.68 

299.14 

AIR 

TEMPERATURE 

75  F 

70  F 

39  F 

64  F 

52  F 

34  F 

62  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0041 

.0058 

.0419 

.0039 

.0093 

.0275 

.0062 

2 

.0045 

.0046 

.0416 

.0043 

.0083 

.0279 

.0028 

3 

.0055 

.0059 

.0402 

.0054 

.0080 

.0304 

.0045 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

77.9 

81.7 

59.0 

80.1 

61.0 

50.5 

70.4 

2 

80.1 

84.0 

57.2 

81.9 

61.8 

48.2 

73.5 

3 

87.6 

86.1 

54.0 

86.3 

60.5 

43.6 

77  o  5 
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81.9 

82.6 

56.3 

83.2 
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46.4 
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5 
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10 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a-6 

Location  X  Station  262450 

DATE  OF 
READING 

Sept  2 
1959 

Jan  26 
I960 

Jan  27 
I960 

Jan  28 
I960 

Jan  29 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

299.69 

446.17 

446.88 

447.79 

449.08 

AIR 

TEMPERATURE 

36  F 

13  F 

6  F 

2  F 

35  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0269 

.0154 

.0210 

.0262 

.0106 

2 

.0263 

.0198 

.0278 

— 

.0138 

3 

.0272 

.0255 

.0250 

.0299 

.0217 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

53.2 

13.0 

3.9 

6.2 

27.3 

2 

51.0 

12.5 

3.4 

5.3 

29.2 

3 

48.2 

12.5 

2.9 

3.9 

30.1 

4 

49.6 

12.5 

0.5 

4.9 

29.6 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  XI  Station  240^93 


DATE  OF 
READING 

May  12 
1959 

May  12 

1959 

May  12 
1959 

May  12 

1959 

May  12 
1959 

May  13 
1959 

May  13 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.  l6 

0.21 

0.25 

0.29 

0.33 

0.37 

0.42 

AIR 

TEMPERATURE 

50°F 

40°F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

5 

15 

30 

35 

45 

55 

65 

2 

5 

15 

30 

40 

45 

55 

65 

3 

5 

20 

30 

35 

45 

50 

60 

4 

5 

15 

25 

35 

45 

50 

60 

5 

10 

20 

30 

40 

50 

55 

60 

6 

10 

15 

30 

35 

40 

50 

55 

7 

10 

25 

40 

50 

60 

65 

70 

8 

10 

30 

40 

55 

60 

70 

80 

9 

10 

25 

40 

55 

65 

75 

85 

10 

5 

25 

35 

45 

55 

60 

70 

1 1 

— 

— 

- 

- 

- 

- 

- 

12 

10 

30 

40 

50 

60 

70 

75 

13 

5 

20 

35 

45 

55 

60 

70 

14 

15 

15 

80 

40 

45 

65 

60 

15 

10 

30 

40 

55 

60 

70 

80 

16 

20 

35 

50 

85 

75 

35 

100 

17 

10 

25 

40 

50 

65 

70 

75 

18 

— 

— 

- 

- 

- 

- 

19 

10 

25 

35 

45 

55 

6-5 

70 

20 

5 

20 

30 

40 

45 

55 

60 

21 

15 

25 

35 

45 

55 

60 

70 

22 

10 

20 

35 

45 

55 

60 

70 

23 

10 

25 

40 

50 

55 

65 

70 

24 

10 

25 

40 

40 

55 

65 

70 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240*f93 

DATE  OF 
READING 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 

1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.46 

0.5 

0.54 

0.58 

0.63 

0.67 

0.71 

AIR 

TEMPERATURE 

35*  F 

33'F 

35  °F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

70 

80 

85 

90 

95 

35 

70 

2 

70 

80 

85 

90 

95 

85 

70 

3 

65 

75 

80 

85 

90 

80 

70 

4 

70 

85 

80 

90 

90 

80 

70 

5 

70 

80 

85 

90 

90 

90 

80 

6 

65 

70 

75 

80 

85 

75 

65 

7 

80 

85 

90 

90 

90 

75 

60 

8 

85 

90 

100 

110 

100 

85 

65 

9 

90 

95 

105 

110 

105 

90 

70 

10 

75 

80 

85 

90 

90 

75 

60 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

80 

85 

90 

100 

95 

80 

60 

13 

70 

75 

80 

85 

75 

55 

30 

14 

70 

75 

75 

100 

125 

45 

20 

15 

80 

90 

90 

95 

90 

65 

40 

16 

100 

10  0 

110 

115 

95 

90 

50 

17 

85 

85 

95 

95 

85 

60 

30 

18 

- 

— 

— 

- 

— 

mm 

— 

19 

75 

80 

85 

85 

80 

65 

40 

20 

65 

70 

70 

75 

70 

55 

30 

21 

70 

80 

80 

80 

75 

60 

40 

22 

75 

80 

80 

90 

85 

65 

40 

23 

80 

80 

85 

90 

85 

65 

40 

24 

75 

8o 

80 

85 

P0 

60 

35 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  240+93 

DATE  OF 
READING 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.75 

0.79 

0.33 

0.88 

0.92 

0.96 

1.0 

AIR 

TEMPERATURE 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

45 

25 

-5 

-30 

-50 

-65 

-70 

2 

40 

15 

-20 

-45 

-65 

-80 

-70 

3 

40 

25 

-5 

-30 

-50 

-60 

-65 

4 

45 

25 

-5 

-30 

-50 

-65 

-75 

5 

50 

30 

0 

-25 

-40 

-60 

-65 

6 

35 

15 

-10 

-40 

-55 

-70 

-80 

7 

20 

0 

-25 

-50 

-65 

-70 

-75 

8 

20 

-5 

-40 

-70 

-85 

-90 

-95 

9 

25 

0 

-40 

-75 

-95 

-105 

-110 

10 

20 

0 

-30 

-6o 

-75 

-85 

-105 

1 1 

— 

- 

- 

- 

- 

- 

- 

12 

20 

0 

-30 

-65 

-80 

-90 

-90 

13 

-15 

-40 

-70 

-100 

-110 

-110 

-110 

14 

-25 

-35 

-75 

- 

-95 

-80 

- 

15 

-35 

-75 

-115 

-125 

-135 

-130 

16 

0 

-25 

-70 

-110 

-125 

-140 

-130 

17 

-20 

-45 

-35 

-125 

-135 

-145 

-140 

18 

- 

— 

- 

— 

— 

— 

- 

19 

5 

-20 

-50 

-85 

-95 

-105 

^105 

20 

-5 

-25 

-50 

-80 

-90 

-100  . 

-100 

21 

0 

-30 

-6o 

-95 

-110 

-120  ■ 

-120 

22 

0 

-30 

-70 

-100 

-115 

-130  ■ 

-130 

23 

—  10 

-35 

-70 

-110 

-125 

-140  ■ 

-140 

24 

-5 

-30 

-65 

-100 

-110 

-120  ■ 

-120 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

May  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.04 

1.08 

1.10 

1.13 

1.18 

1.21 

1.25 

AIR 

TEMPERATURE 

43'  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-75 

-70 

-70 

-55 

-35 

-15 

5 

2 

-90 

-35 

-85 

-70 

-50 

-20 

0 

3 

-65 

-65 

-65 

-45 

-10 

55 

170 

4 

-75 

-75 

-70 

-50 

-20 

4  5 

155 

5 

-70 

-70 

-70 

-55 

-35 

0 

85 

6 

-75 

-75 

-75 

-60 

-40 

-5 

75 

7 

-70 

-60 

-55 

-35 

-20 

-5 

10 

8 

-35 

-80 

-70 

-45 

-25 

-10 

5 

9 

-105 

-95 

-80 

-50 

0 

85 

225 

10 

-90 

-85 

-70 

-45 

0 

85 

220 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

-85 

-80 

-70 

-55 

-40 

-20 

-5 

13 

-90 

-80 

-70 

-55 

-25 

-1C 

0 

14 

-115 

-100 

-90 

-75 

-45 

-35 

-20 

15 

-120 

-105 

-90 

-45 

0 

70 

190 

16 

-120 

-100 

-35 

-45 

5 

90 

220 

17 

-120 

-105 

-95 

-75 

-45 

-25 

-15 

18 

- 

- 

- 

— 

- 

- 

- 

19 

-95 

-85 

-75 

-55 

-35 

-20 

-10 

20 

-90 

-80 

-75 

-55 

-40 

-20 

-15 

21 

-115 

-105 

-95 

—65 

-30 

15 

150 

22 

-125 

-120 

-110 

75 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  XI  Station  240+93 


DATE  OF 
READING 

May  13 
1959 

May  13 
1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.29 

103 

1.38 

1.42 

1.46 

1.50 

1.63 

AIR 

TEMPERATURE 

42  CF 

4l°F 

41°  F 

41°  F 

36*  F 

32'F 

32°  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

20 

25 

35 

40 

35 

45 

45 

2 

15 

20 

25 

35 

30 

40 

40 

3 

240 

270 

285 

300 

275 

280 

285 

4 

220 

250 

270 

280 

260 

270 

270 

5 

135 

160 

180 

190 

180 

190 

190 

6 

120 

145 

160 

180 

170 

170 

190 

7 

15 

20 

20 

20 

20 

20 

20 

8 

15 

20 

20 

20 

15 

20 

20 

9 

305 

3i)5 

365 

380 

355 

360 

365 

10 

300 

335 

350 

365 

335 

340 

340 

1 1 

mm- 

- 

- 

- 

- 

- 

- 

12 

20 

15 

20 

30 

25 

30 

35 

13 

1C 

10 

10 

10 

5 

10 

10 

14 

-15 

-15 

-15 

-15 

-15 

-15 

-15 

15 

265 

300 

315 

325 

300 

305 

3C5 

16 

325 

370 

380 

390 

255 

360 

355 

17 

-5 

e 

-5 

-10 

_  e 

j 

-5 

18 

- 

— 

— 

— 

— 

— 

mm 

19 

-5 

0 

-5 

0 

0 

0 

20 

-10 

-10 

-10 

-10 

-10 

-10 

21 

245 

280 

305 

330 

300 

300 

300 

22 

250 

295 

320 

335 

310 

315 

320 

23 

-20 

-15 

-15 

-10 

-10 

-10 

-5 

24 

-15 

-10 

-10 

-5 

-10 

-5 

0 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  —  7 

Location  XI  Station  240+93 


DATE  OF 

READING 

May  14 

1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

Mav  14 

1959 

May  14 
1959 

May  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.69 

1.77 

1.83 

1*95 

2.01 

2.06 

2.20 

AIR 

TEMPERATURE 

52’F 

68'  F 

68°  F 

66"  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

45 

35 

20 

-15 

-25 

-20 

r* 

D 

2 

35 

40 

10 

-25 

-30 

-30 

0 

3 

160 

110 

65 

0 

-10 

-5 

135 

4 

155 

105 

60 

c 

-15 

-5 

125 

5 

165 

130 

80 

20 

-10 

15 

90 

6 

150 

110 

65 

10 

-5 

0 

80 

7 

10 

-5 

-20 

-50 

-55 

-45 

-15 

8 

5 

-10 

-25 

-60 

-65 

-60 

-20 

9 

200 

105 

25 

-65 

-75 

-60 

150 

10 

180 

95 

20 

-60 

-65 

-50 

155 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

15 

-10 

-30 

-70 

-80 

-70 

-20 

13 

-20 

-40 

-60 

-85 

-90 

-65 

-35 

14 

-4© 

-60 

-75 

-105 

-110 

-95 

-55 

15 

135 

60 

5 

-60 

-65 

-45 

145 

16 

180 

90 

30 

-55 

-60 

-35 

195 

17 

-35 

-65 

-85 

-110 

-115 

-95 

-45 

18 

- 

— 

- 

- 

- 

- 

- 

19 

-15 

-25 

-35 

-65 

-70 

-60 

-35 

20 

-20 

-30 

-35 

-65 

-65 

-60 

-35 

21 

180 

115 

65 

0 

-10 

10 

155 

22 

140 

120 

70 

0 

-10 

0 

155 

23 

-25 

-55 

-75 

-110 

-120 

-100 

-50 

24 

-20 

-45 

-65 

-100 

-105 

-90 

-45 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  XI  Station  240+93 


DATE  OF 
READING 

May  15 
1959 

May  15 
1959 

May  15 
1959 

May  15 
1959 

May  16 
1959 

May  16 

1959 

May  16 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2.50 

2.71 

2.98 

3.21 

3.71 

4.0 

4.17 

AIR 

TEMPERATURE 

34°  F 

62  °F 

77°  F 

64*  F 

62' F 

78' F 

70*  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

35 

4c 

-35 

-25 

25 

-65 

-55 

2 

30 

30 

-50 

-30 

15 

-80 

-65 

3 

280 

150 

-40 

85 

170 

-75 

5 

4 

270 

150 

-40 

75 

160 

-80 

0 

5 

175 

155 

-10 

50 

150 

-40 

-10 

6 

160 

140 

-20 

35 

130 

-50 

-25 

7 

10 

0 

-75 

-45 

-10 

-100 

-70 

8 

5 

-5 

-95 

-50 

-20 

-120 

-85 

9 

340 

175 

-125 

95 

205 

-155 

-15 

10 

325 

155 

-115 

105 

195 

-135 

5 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

25 

5 

-100 

-50 

-125 

-80 

13 

-10 

-40 

-120 

-65 

-55 

-140 

-95 

14 

-30 

-60 

-l4o 

-85 

-75 

-165 

-13  5 

15 

290 

125 

-110 

100 

140 

-140 

-5 

16 

540 

155 

-no 

125 

185 

-140 

10 

17 

-15 

-100 

-140 

-75 

-65 

-165 

-105 

18 

— 

- 

- 

— 

- 

- 

- 

19 

-15 

-95 

-95 

-65 

-40 

-120 

-95 

20 

-20 

-70 

-85 

-65 

-60 

-no 

-90 

21 

290 

120 

-30 

no 

180 

-60 

15 

22 

300 

125 

-40 

110 

180 

-75 

10 

23 

-15 

-90 

-135 

-80 

-50 

-155 

-no 

24 

-10 

-115 

-120 

-70 

-40 

-140 

-95 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  XI  Station  240+93 


DATE  OF 

READING 

May  17 
1959 

May  17 
1959 

May  18 
1959 

May  18 
1959 

May  18 
1959 

May  18 
1959 

May  19 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

4.70 

5.0 

5.5 

5.75 

5.94 

6.09 

6.63 

AIR 

TEMPERATURE 

64°  F 

75°F 

48  °F 

59*  F 

52®  F 

48°  F 

42*  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

5 

-45 

10 

20 

15 

25 

35 

2 

0 

-60 

0 

10 

10 

10 

25 

3 

180 

-40 

220 

130 

185 

225 

205 

4 

170 

-4  5 

210 

130 

180 

215 

200 

5 

140 

-10 

135 

135 

130 

140 

160 

6 

120 

-20 

120 

120 

115 

130 

14  0 

7 

-25 

-70 

-10 

-10 

-10 

-5 

0 

8 

-35 

~°5 

-20 

-20 

-20 

-15 

-10 

9 

215 

-95 

275 

155 

215 

265 

250 

10 

215 

-75 

265 

140 

205 

255 

235 

1  1 

— 

- 

- 

- 

- 

— 

- 

12 

20 

-80 

0 

0 

0 

10 

20 

13 

70 

-110 

-40 

-50 

-45 

-40 

-40 

14 

90 

-135 

-65 

-75 

-65 

-55 

-55 

15 

l6o 

-95 

205 

35 

150 

190 

160 

16 

200 

-90 

255 

115 

185 

230 

200 

17 

-75 

-125 

-65 

-55 

-45 

-45 

18 

— 

— 

— 

— 

— 

— 

— 

19 

-55 

-95 

-45 

-40 

-40 

-35 

-35 

20 

-60 

-90 

-45 

-40 

-45 

-40 

-40 

21 

190 

-75 

230 

140 

185 

220 

200 

22 

195 

-50 

230 

140 

190 

230 

200 

23 

—65 

-130 

-40 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240*93 

DATE  OF 
READING 

May  19 
3959 

May  19 
1959 

May  20 
1959 

May  2C 
1959 

May  20 
1959 

May  21 
1959 

May  21 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

6*9  6 

7*26 

7.6? 

8.19 

8.29 

8.37 

8.46 

AIR 

TEMPERATURE 

50'F 

46*  F 

45*  F 

46 9  F 

45°  F 

38°F 

37°  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

20 

25 

25 

15 

20 

25 

30 

2 

10 

10 

25 

10 

25 

20 

20 

3 

140 

250 

230 

220 

265 

280 

290 

4 

140 

240 

220 

210 

265 

270 

280 

5 

130 

150 

165 

140 

155 

160 

160 

6 

115 

135 

150 

125 

140 

145 

150 

7 

-10 

-5 

0 

-10 

-5 

0 

0 

8 

.25 

-10 

-10 

-20 

-5 

-10 

-10 

9 

155 

300 

275 

245 

320 

345 

350 

10 

150 

290 

255 

245 

300 

325 

330 

1  1 

- 

- 

- 

- 

- 

- 

- 

12 

-5 

10 

15 

0 

10 

10 

15 

13 

-60 

-40 

-40 

-50 

-40 

-30 

-30 

14 

-75 

-55 

-55 

—65 

-60 

-50 

-50 

15 

90 

220 

185 

180 

235 

260 

260 

16 

120 

260 

230 

225 

280 

310 

315 

17 

-65 

-4o 

-45 

-55 

-45 

-40 

-35 

18 

- 

— 

- 

— 

- 

- 

- 

19 

-45 

-35 

-35 

-45 

-45 

-35 

-45 

20 

-50 

-40 

-40 

-45 

-45 

-40 

-40 

21 

135 

235 

220 

210 

255 

270 

275 

22 

135 

240 

220 

210 

255 

280 

280 

23 

-55 

-35 

-30 

-50 

-40 

-35 

-30 

24 

-50 

-30 

-25 

-40 

-30 

-25 

-20 

1  D-l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  xi  Station  240+93 


DATE  OF 
READING 

Mav  21 
1959 

May  2l 
1959 

May  21 
1959 

May  21 
1959 

Mav  22 
1959 

May  22 
1959 

May  22 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

8.63 

8.75 

9.02 

9.29 

9.36 

9.46 

9.58 

AIR 

TEMPERATURE 

40’  F 

53°  P 

62°  F 

35”  F 

28°  F 

30°  F 

36‘  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

35 

35 

15 

20 

25 

25 

35 

2 

30 

30 

10 

10 

20 

20 

25 

3 

280 

160 

130 

305 

430 

350 

380 

4 

280 

160 

125 

290 

320 

340 

365 

5 

165 

150 

125 

160 

170 

175 

190 

6 

150 

135 

105 

145 

155 

160 

180 

7 

0 

-10 

-25 

-10 

-5 

0 

8 

-10 

-20 

-35 

-20 

-15 

-10 

-10 

9 

345 

170 

125 

365 

405 

430 

455 

10 

320 

155 

130 

350 

385 

405 

425 

1 1 

- 

- 

- 

- 

- 

- 

12 

20 

0 

-25 

5 

10 

10 

15 

13 

-40 

-50 

-95 

-35 

-30 

-35 

-35 

14 

-55 

-80 

-95 

-55 

-55 

-55 

-55 

15 

245 

90 

80 

290 

320 

340 

355 

16 

295 

125 

110 

340 

375 

500 

430 

17 

-40 

-70 

-85 

-45 

-35 

-40 

-40 

18 

- 

- 

- 

- 

- 

- 

- 

19 

-35 

-40 

-50 

-40 

-35 

-35 

-35 

20 

-40 

-45 

-50 

-45 

-40 

-45 

-40 

21 

265 

150 

135 

300 

330 

360 

380 

22 

2?o 

1 55 

140 

305 

340 

370 

395 

23 

-30 

-50 

-70 

-40 

-30 

-35 

-30 

24 

-25 

-45 

-60 

-30 

-25 

-25 

-20 

1  D-l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

9.69 

9.81 

10.03 

10.73 

10.81 

10.90 

10.97 

AIR 

TEMPERATURE 

54*  F 

59°F 

63°  F 

62°  F 

70°  F 

73°  F 

75"  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

35 

30 

-5 

35 

25 

-5 

-25 

2 

25 

25 

-10 

20 

20 

-10 

-35 

3 

255 

l4C 

60 

225 

130 

30 

10 

4 

250 

130 

55 

220 

125 

30 

5 

5 

180 

150 

90 

180 

150 

70 

50 

6 

160 

130 

70 

160 

130 

50 

30 

7 

-10 

-20 

-40 

-20 

-25 

-55 

-60 

8 

—20 

-30 

-55 

-30 

-40 

-70 

-80 

9 

305 

130 

30 

265 

115 

-30 

—45 

10 

280 

120 

35 

245 

110 

-25 

-35 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

5 

-20 

-45 

0 

-20 

-60 

-75 

13 

-50 

-80 

-90 

-65 

-85 

-120 

-120 

14 

-70 

-100 

-115 

-85 

-105 

-135 

-140 

15 

210 

65 

5 

180 

55 

-60 

-65 

16 

260 

100 

25 

220 

85 

-50 

-55 

17 

-6o 

-95 

-no 

-75 

-95 

-135 

-135 

18 

- 

- 

- 

- 

- 

- 

— 

19 

~4o 

-50 

-65 

-4-5 

-55 

-85 

-95 

20 

-40 

-50 

-65 

-50 

-55 

-80 

-90 

21 

255 

135 

70 

230 

125 

20 

5 

22 

270 

140 

70 

235 

125 

15 

0 

23 

-40 

-70 

-90 

-50 

-70 

-no 

-120 

24 

-35 

-60 

-80 

-40 

-60 

-100 

-105 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Hay  23 
1959 

May  24 
1959 

May  24 
1959 

May  25 
1959 

May  25 
1959 

May  25 
1959 

May  27 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

11.05 

11.55 

11.96 

12.75 

12.92 

13.06 

it.79 

AIR 

TEMPERATURE 

81'  F 

48'  F 

50°  F 

34°  F 

35°  F 

39'  F 

43* F 

SR-4  STRAIN  GAGES  (MICRO-IN. /IN.) 

Gage  No.  1 

-30 

10 

5 

45 

50 

35 

30 

2 

-40 

0 

0 

30 

40 

30 

20 

3 

15 

380 

270 

280 

220 

215 

210 

4 

10 

365 

255 

270 

215 

210 

205 

5 

50 

180 

160 

195 

195 

180 

170 

6 

30 

160 

140 

175 

175 

160 

150 

7 

-60 

-20 

-30 

5 

10 

-15 

8 

-80 

-30 

-45 

-5 

0 

-10 

-25 

9 

-25 

465 

325 

350 

260 

250 

270 

10 

-15 

445 

305 

305 

240 

235 

245 

1 1 

— 

- 

- 

- 

- 

- 

- 

12 

-70 

0 

-25 

30 

30 

10 

15 

13 

-110 

-50 

-80 

-30 

-30 

-50 

-90 

14 

-130 

-75 

-100 

-45 

-50 

-65 

-95 

15 

-45 

380 

240 

235 

150 

160 

130 

16 

-30 

440 

290 

285 

195 

200 

175 

17 

-125 

-55 

-90 

-35 

-35 

-55 

-85 

18 

— 

- 

- 

- 

- 

- 

- 

19 

-90 

-50 

-65 

-30 

-25 

-40 

-90 

20 

-90 

-55 

-60 

-35 

-30 

-40 

-95 

21 

15 

390 

2-90 

285 

205 

200 

175 

22 

5 

410 

295 

295 

210 

205 

170 

23 

-115 

-45 

-70 

-20 

-20 

-45 

-70 

24 

-100 

-40 

-60 

-15 

-20 

-40 

-70 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  XI  Station  24CH-93 


DATE  OF 
READING 

May  27 
1959 

May  28 
1959 

May  28 
1959 

May  29 
1959 

day  29 
1959 

May  29 
1959 

Jan  1 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

15.0 

15*76 

16.06 

16.52 

16.70 

17.03 

19*87 

AIR 

TEMPERATURE 

46°  F 

51°  F 

57°  F 

47"  F 

50*  F 

72“  F 

79' F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

25 

50 

30 

45 

45 

35 

10 

2 

0 

40 

35 

30 

35 

20 

-5 

3 

190 

175 

150 

330 

255 

250 

45 

4 

130 

175 

140 

320 

240 

240 

45 

5 

90 

185 

145 

190 

195 

170 

90 

6 

35 

160 

125 

170 

165 

150 

65 

7 

120 

0 

-20 

0 

-5 

-15 

-50 

8 

-55 

-10 

-25 

-5 

-10 

-20 

-70 

9 

205 

210 

135 

410 

295 

285 

-10 

10 

145 

185 

125 

375 

270 

270 

„c 

1 1 

— 

— 

- 

- 

— 

— 

— 

12 

-.c 

25 

30 

20 

10 

-40 

13 

-120 

-85 

-100 

-65 

-80 

-85 

-165 

14 

-175 

-105 

-120 

-80 

-95 

-105 

-185 

15 

90 

80 

35 

280 

175 

175 

-110 

16 

100 

120 

70 

340 

225 

220 

-95 

17 

-250 

-85 

-105 

-60 

-80 

-85 

-175 

18 

— 

.. 

— 

— 

— 

— 

19 

-185 

-80 

-90 

-75 

-80 

-85 

-140 

20 

-180 

-80 

-90 

-80 

-80 

-85 

-135 

21 

75 

145 

110 

295 

210 

220 

-20 

22 

30 

140 

100 

300 

220 

210 

-40 

23 

-14  0 

-65 

-90 

-55 

-60 

-70 

0 

rH 

» 

24 

-80 

-65 

-35 

-60 

-65 

-70 

-140 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 

READING 

Jun  1 
1959 

Jun  2 

1959 

Jun  2 
1959 

Jun  3 
1959 

Jun  4 
1959 

Jun  4 
1959 

Jun  5 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

20. C 

20.71 

21.02 

22.04 

22.63 

23.O 

24.0 

AIR 

TEMPERATURE 

79  F 

66  F 

73  F 

73  F 

46  F 

72  F 

73  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

"15 

25 

-15 

-55 

15 

-30 

-80 

2 

-30 

15 

-30 

-70 

0 

-45 

-100 

3 

0 

220 

70 

-35 

390 

85 

-70 

4 

-/ 

210 

60 

-40 

365 

70 

-80 

5 

45 

170 

75 

5 

180 

60 

-35 

6 

25 

145 

550 

-20 

155 

40 

-55 

7 

-70 

-25 

-6o 

-100 

-30 

-70 

-115 

8 

-90 

-35 

-80 

-120 

-40 

-85 

-140 

9 

-65 

255 

45 

-90 

485 

85 

-130 

10 

-65 

235 

45 

-80 

455 

85 

-125 

1  1 

- 

- 

- 

— 

— 

— 

— 

12 

-65 

~5 

-50 

-90 

-5 

-55 

-no 

13 

-185 

-no 

-l6c 

-200 

-115 

-215 

14 

-200 

-32  5 

-175 

-215 

-125 

-180 

-230 

15 

-160 

140 

-50 

-175 

350 

-10 

-195 

16 

-150 

IB  5 

-30 

-160 

420 

15 

-190 

17 

-190 

-115 

-165 

-205 

-105 

-170 

-225 

18 

- 

— 

— 

— 

— 

— 

— 

19 

-l6o 

-95 

-140 

-185 

-no 

-150 

-190 

20 

-150 

-100 

-135 

-175 

-no 

-150 

-185 

21 

-70 

195 

-10 

-no 

365 

20 

-125 

22 

-90 

195 

-20 

-130 

370 

0 

-150 

23 

-165 

-90 

-145 

-195 

-95 

-155 

-210 

24 

-155 

— 

-335 

-175 

-90 

-140 

-190 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Jun  6 
1959 

Jun  8 
1959 

Jun  8 
1959 

Jun  9 
1959 

Jun  9 
1959 

Jun  10 
1959 

Jun  12 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

24.72 

26.53 

27.0 

27.60 

28.0 

29.33 

31.0 

AIR 

TEMPERATURE 

52°  F 

45*  F 

70*  F 

44°  F 

67°F 

45  “F 

80°  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-20 

—5 

-45 

-5 

-40 

10 

-65 

2 

-30 

-15 

-55 

-20 

-60 

0 

-90 

3 

390 

395 

-15 

400 

25 

345 

-80 

4 

365 

375 

-20 

380 

20 

320 

-90 

5 

165 

175 

10 

175 

20 

180 

-25 

6 

140 

150 

-10 

150 

0 

160 

-40 

7 

-60 

-35 

-80 

-40 

-85 

-20 

-90 

8 

-70 

-45 

-100 

-50 

-110 

-30 

-120 

9 

490 

510 

-60 

525 

-*? 

455 

-135 

10 

465 

480 

-60 

490 

425 

-130 

1 1 

- 

- 

- 

- 

- 

- 

- 

12 

-40 

-10 

-70 

-15 

-75 

0 

-95 

13 

-180 

-105 

-175 

-120 

-180 

-80 

-180 

14 

-155 

-120 

-190 

-135 

-200 

-100 

-210 

15 

365 

385 

-140 

410 

-100 

335 

-220 

16 

440 

465 

-125 

585 

-80 

410 

-215 

17 

-205 

-105 

-185 

-110 

-195 

-85 

-215 

18 

- 

- 

— 

— 

- 

- 

- 

19 

-145 

-115 

-155 

-115 

-165 

-85 

-155 

20 

-140 

-120 

-155 

-115 

-160 

-90 

-l60 

21 

400 

405 

-75 

435 

-60 

355 

-130 

22 

370 

415 

-95 

445 

-80 

360 

-150 

23 

-135 

-100 

-165 

-105 

-170 

-80 

-175 

24 

-130 

-95 

-155 

-100 

-155 

-80 

-170 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  2404-93 

DATE  OF 
READING 

Jun  22 
1959 

Jun  22 
1959 

Jun  23 
1959 

Jun  24 
1959 

Jul  13 
1959 

Jul  13 

1959 

Jul  14 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

40.98 

41.23 

41.63 

42.88 

62.0  2 

62.22 

62.56 

AIR 

TEMPERATURE 

62*  F 

54*  F 

48  °F 

67  'F 

75 'F 

62  °F 

45°  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-95 

-85 

-60 

-45 

-65 

-155 

-115 

2 

-100 

-90 

-70 

-50 

-165 

-145 

-110 

3 

70 

230 

245 

5 

-170 

0 

550 

4 

65 

210 

240 

-5 

-185 

-30 

490 

5 

30 

90 

105 

30 

-120 

-30 

180 

6 

10 

60 

80 

10 

-120 

-40 

150 

7 

-125 

-85 

-70 

-65 

-1 55 

-120 

-120 

8 

-145 

-100 

-95 

-85 

-200 

-155 

-150 

9 

135 

340 

JUS 

-10 

-205 

95 

740 

10 

75 

315 

310 

-25 

-210 

85 

690 

1 1 

- 

- 

- 

— 

— 

— 

— 

12 

-165 

-75 

-60 

-60 

-175 

-145 

-120 

13 

-250 

-130 

-130 

-140 

-240 

-170 

-170 

14 

-280 

-165 

-155 

-175 

-275 

-200 

-200 

15 

-70 

220 

225 

-120 

-300 

10 

645 

16 

-20 

300 

3C0 

-95 

-290 

60 

770 

17 

-270 

-155 

-145 

-175 

-295 

-205 

-205 

18 

- 

- 

- 

— 

— 

- 

— 

19 

-250 

-145 

-135 

-135 

-250 

-195 

-185 

20 

-250 

-140 

-140 

-140 

-255 

-195 

-200 

21 

-50 

245 

265 

-75 

-245 

-20 

660 

22 

-60 

245 

260 

-90 

-270 

-40 

670 

23 

-255 

-130 

-130 

-140 

-270 

-190 

-180 

24 

-255 

-140 

-130 

-145 

-255 

-190 

-180 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  2401-93 

DATE  OF 

READING 

Jill  14 
1959 

Jul  14 
1959 

Jul  14 

1959 

Jul  15 
1959 

Jul  15 
1959 

Jul  16 
1959 

Jul  16 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

€2.93 

63.04 

63.21 

63.54 

64.04 

64.85 

65.O 

AIR 

TEMPERATURE 

79 #  F 

86  *F 

62  *F 

55*  F 

75'F 

72’F 

73*  F 

SR-4  STRAIN  GAGES  (MICRO-IN. /IN.) 

Gage  No.  1 

-155 

-175 

-165 

-115 

-155 

-120 

-155 

2 

-l6o 

-130 

-170 

-120 

-160 

-120 

-155 

3 

-170 

-190 

-90 

540 

-160 

-80 

-160 

4 

-180 

-205 

-110 

480 

-170 

-100 

-180 

5 

-110 

-130 

-100 

180 

-105 

-60 

-110 

6 

-110 

-130 

-110 

150 

-110 

-70 

-120 

7 

-l60 

-165 

-145 

-120 

-160 

-120 

-l60 

8 

-200 

-210 

-175 

-150 

-200 

-170 

-195 

9 

-215 

-225 

-45 

735 

-175 

-85 

-195 

10 

-225 

-235 

-70 

685 

-190 

-105 

-20  5 

1 1 

— 

- 

— 

- 

- 

- 

- 

12 

-180 

-190 

-160 

-130 

-175 

-150 

-175 

13 

-270 

-265 

-195 

-170 

-260 

-225 

-250 

14 

-305 

-295 

-225 

-200 

-285 

-255 

-275 

15 

-340 

-340 

-125 

640 

-290 

-205 

-2O0 

16 

-330 

-330 

-90 

770 

-280 

-185 

-285 

17 

-320 

-320 

-235 

-200 

-300 

-270 

-300 

18 

- 

- 

- 

— 

- 

- 

- 

19 

-265 

-265 

-220 

-190 

-2  65 

-225 

-250 

20 

-270 

-270 

-235 

-195 

-265 

-230 

-255 

21 

-260 

-260 

-140 

640 

-240 

-170 

-240 

22 

-290 

-245 

-170 

655 

-240 

-200 

-270 

23 

-290 

-285 

-225 

-180 

-270 

-240 

-270 

24 

-270 

-270 

-215 

-180 

-265 

-225 

-255 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Jul  1 6 
1959 

Jul  17 
1959 

Jul  17 
1959 

Jul  30 
1959 

Jul  30 
1959 

Jul  30 
1959 

Jul  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

65.19 

65.56 

65.85 

78.58 

78.83 

79.05 

79.21 

AIR 

TEMPERATURE 

68'F 

48 'F 

75'F 

48' F 

68'F 

79°F 

60  *F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-155 

-120 

-120 

-85 

-85 

-145 

-120 

2 

-155 

-120 

-120 

-80 

—80 

-140 

-110 

3 

-40 

540 

-130 

370 

-75 

-l60 

-10 

4 

-65 

485 

-140 

320 

-90 

-175 

-35 

5 

-75 

190 

-70 

190 

-40 

-110 

-55 

6 

-35 

155 

-80 

160 

40 

-115 

40 

7 

-140 

-130 

-140 

-100 

-110 

-140 

-105 

8 

-1?0 

-160 

-180 

-130 

-150 

-190 

-140 

9 

15 

745 

-160 

555 

-105 

-190 

35 

10 

-5 

695 

-175 

495 

-145 

-225 

-10 

1 1 

— 

— 

— 

— 

— 

— 

— 

12 

-160 

-135 

-150 

-100 

-120 

-160 

-120 

13 

-200 

-180 

-250 

-140 

-190 

-230 

-1 55 

14 

-235 

-215 

-275 

-160 

-225 

-245 

-175 

15 

-80 

640 

-285 

420 

-230 

-305 

-75 

16 

-40 

770 

-270 

525 

-200 

-700 

-40 

17 

-235 

-215 

-295 

-185 

-245 

-285 

-200 

18 

- 

— 

- 

- 

- 

- 

- 

19 

-215 

-195 

-245 

-165 

-205 

-235 

-185 

20 

-225 

-200 

-250 

-180 

-210 

-240 

-190 

21 

-110 

640 

-225 

46  0 

-170 

-240 

-100 

22 

-130 

650 

-255 

450 

-200 

-270 

-125 

23 

-230 

-190 

-26o 

-165 

-200 

-245 

-190 

24 

-225 

-190 

-250 

-160 

-200 

-235 

-190 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  2404*93 

DATE  OF 
READING 

Jul  31 

1959 

Jul  31 
1959 

Jul  31 
1959 

Aug  10 
1959 

Aug  11 
1959 

Aug  11 
1959 

Aug  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

79.59 

79.77 

80.03 

90.04 

90.59 

91.04 

• 

93.04 

AIR 

TEMPERATURE 

48'  F 

709  F 

77  *F 

70'F 

39*F 

59'F 

68"  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-95 

-65 

-115 

-85 

-65 

-85 

-60 

2 

-90 

-60 

-120 

-90 

-70 

-85 

-50 

3 

375 

60 

-135 

10 

580 

-20 

V 

4 

320 

30 

-150 

-35 

505 

-60 

-35 

5 

185 

55 

-90 

-30 

225 

-40 

0 

6 

155 

40 

-90 

-40 

190 

-50 

-20 

7 

-105 

-95 

-125 

-105 

-110 

-105 

-90 

8 

-140 

-125 

-l60 

-140 

-150 

-140 

-120 

9 

555 

95 

-1*5 

15 

765 

-15 

5 

10 

485 

45 

-185 

-25 

685 

-60 

-50 

1  1 

— 

— 

— 

— 

— 

— 

- 

12 

-110 

-100 

-140 

-115 

-110 

-110 

-?0 

13 

-150 

-165 

-200 

-170 

-150 

-180 

-160 

14 

-165 

-185 

-225 

-185 

-175 

-195 

-175 

15 

420 

-70 

-280 

-135 

610 

-185 

-160 

16 

525 

-30 

-265 

-100 

740 

-155 

-130 

17 

-190 

-215 

-265 

-235 

-205 

-240 

-225 

18 

- 

— 

— 

— 

— 

— 

— 

19 

-175 

—l  85 

-215 

-205 

-200 

-215 

-185 

20 

-190 

-190 

-220 

-210 

-210 

-220 

-190 

21 

450 

-60 

-220 

-140 

670 

-170 

-125 

22 

450 

-90 

-240 

-170 

660 

-200 

-150 

23 

-170 

-180 

-230 

-210 

-190 

-220 

-190 

24 

-170 

-175 

-220 

-200 

-180 

-210 

-180 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  2404*93 

DATE  OF 
READING 

Aug  14 
1959 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aus  25 

1959 

4ug  26 
1959 

Aug  31 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

93*58 

94.04 

L04.02 

104.58 

105.05 

105.6c 

111.03 

AIR 

TEMPERATURE 

45#F 

72  *F 

62  #F 

37#F 

64#F 

46  *F 

50'F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-65 

-85 

-5 

-35 

-35 

-25 

-30 

2 

-60 

-90 

-10 

-30 

-20 

-20 

-10 

3 

395 

-50 

40 

380 

60 

330 

270 

4 

320 

-100 

-20 

290 

-10 

250 

180 

5 

200 

-50 

45 

200 

15 

190 

150 

6 

160 

-60 

30 

165 

-5 

160 

120 

7 

-100 

-110 

-30 

-85 

-70 

-70 

-80 

8 

-130 

-150 

-65 

-110 

-100 

-100 

-no 

9 

5^5 

-75 

25 

495 

60 

445 

225 

10 

465 

-125 

-35 

405 

-5 

365 

255 

1 1 

— 

- 

— 

— 

- 

— 

— 

12 

-95 

-120 

-40 

-75 

-70 

-65 

-80 

13 

-135 

-180 

-130 

-100 

-130 

-90 

-115 

14 

-155 

-195 

-145 

-120 

-145 

-110 

-135 

15 

400 

-220 

-165 

340 

-110 

290 

150 

16 

500 

-200 

-150 

420 

-90 

370. 

215 

17 

-190 

-2A5 

-105 

-175 

-205 

-165 

-190 

18 

- 

- 

- 

- 

— 

- 

— 

19 

-185 

-215 

-185 

-175 

-195 

-155 

-175 

20 

-195 

-220 

-190 

-185 

-200 

-165 

-180 

21 

44  c 

-180 

-140 

360 

-110 

320 

180 

22 

420 

-210 

-180 

335 

-140 

300 

150 

23 

-175 

-220 

-185 

-160 

-190 

-145 

-165 

24 

-170 

-210 

-180 

-155 

-180 

-140 

-l60 

1  D-l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240^93 

DATE  OF 
READING 

Sept  1 
1959 

SeDt  1 

19  5 

Sppt  2 
1959 

Jan  26 
1959 

Jan27 

1959 

Jan  28 
1959 

Jan  29 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

111.58 

112.05 

112.59 

259.07 

259.77 

260.70 

261.98 

AIR 

TEMPERATURE 

34  F 

62  F 

37  F 

6  F 

7  F 

2  F 

34  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

-25 

-43 

-15 

180 

165 

190 

125 

2 

-5 

-20 

0 

250 

250 

270 

215 

3 

410 

0 

430 

640 

795 

985 

410 

4 

320 

-75 

330 

420 

670 

755 

195 

5 

210 

-30 

210 

360 

370 

410 

275 

6 

160 

-20 

180 

310 

320 

360 

225 

7 

-90 

-80 

-75 

-  20 

-25 

-  5 

-  40 

8 

-135 

-115 

-105 

-  55 

-  60 

-  40 

-  75 

9 

505 

5 

425 

610 

750 

950 

95 

10 

405 

-60 

445 

465 

605 

795 

265 

1 1 

— 

- 

- 

- 

- 

- 

12 

-90 

-90 

-70 

5 

5 

25 

-  20 

13 

-10c 

-130 

-95 

50 

50 

50 

35 

14 

-115 

-145 

-115 

30 

30 

30 

10 

15 

340 

-160 

360 

565 

655 

795 

355 

16 

430 

-140 

450 

675 

775 

935 

440 

17 

-175 

-210 

-i6i 

-  75 

-  75 

-  80 

•  90 

18 

- 

- 

— 

— 

— 

— 

— 

19 

-170 

-185 

-165 

-120 

-115 

-115 

-130 

20 

-l~5 

-190 

-170 

-120 

-115 

-115 

-130 

21 

390 

-130 

395 

540 

670 

815 

-10 

22 

3^0 

-165 

3«o 

515 

650 

805 

320 

23 

-l6o 

-190 

-155 

-  80 

-  75 

-  80 

-100 

24 

-160 

-iPo 

-150 

—65 

-  60 

-  60 

-80 

1  D-l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

May  lj 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.25 

AIR 

TEMPERATURE 

43  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0100 

2 

.0077 

3 

.0206 

4 

.0046 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

- 

2 

- 

3 

- 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

k»$: 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  ^  Station  240+93 

DATE  OF 
READING 

May  13 
1959 

May  13 

1959 

May  14 
1959 

May  1*1 
1959 

May  1* 
1959 

•  May  1* 
1959 

[  May  1^ 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1,29 

1*33 

1*38 

1.42 

1*46 

1.50 

1.  63 

AIR 

TEMPERATURE 

42  F 

41  F 

41  F 

4l  F 

36  F 

32  F 

32  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

•  0125 

.0200 

.0114 

.0096 

mm 

2 

.0038 

.0106 

.0110 

.0094 

- 

— 

- 

3 

*0089 

.0100 

.0108 

.0090 

mm 

4 

.0062 

.0075 

.0094 

.0102 

- 

- 

- 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

- 

- 

— 

— 

— 

— 

2 

- 

- 

- 

— 

- 

3 

- 

- 

— 

- 

- 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  240+93 

DATE  OF 
READING 

May  14 
1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

May  14 
1959 

May  14 

1959 

May  1* 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.69 

1.77 

1.83 

1.95 

2.01 

2.06 

2.20 

AIR 

TEMPERATURE 

5  2  F 

68  F 

68  F 

66  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

•m 

- 

- 

• 

- 

- 

.0058 

2 

- 

- 

- 

- 

mm 

- 

.0025 

3 

0m 

Ml 

- 

- 

.0064 

4 

- 

- 

- 

- 

- 

- 

.0034 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

m 

65.6 

72.5 

73.8 

73.0 

64.2 

2 

- 

mm 

60.2 

69.3 

69.O 

64.4 

3 

58*4 

68.5 

65.5 

66.2 

64.4 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

May  15 

1959 

May  15 
1959 

May  15 
1959 

May  15 
1959 

May  16 
1959 

May  16 
1939 

May 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2.50 

2.71 

2.98 

3.21 

3.71 

4.0 

4.17 

AIR 

TEMPERATURE 

62  F 

77  F 

64  F 

62  F 

78  F 

70  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0062 

.0062 

2 

- 

- 

- 

.0081 

.0083 

MJ 

-3- 

O 

O 

• 

.004c 

3 

.0056 

.007Q 

.  00Q1 

. nnhl 

4 

- 

— 

- 

.0048 

.0044 

.004i| 

.0 05£ 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

47.1 

54.3 

81  .4 

64. 6 

6q.8 

82.2 

73-0 

2 

52.0 

50.5 

75-0 

66 .2 

70.7 

78.7 

75.5 

3 

48.5 

43.5 

69.0 

67.0 

67.8 

72.0 

73.5 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  7 

Location  * 1  Station  240+93 


DATE  OF 
READING 

'lay  17 
L959 

fey  17 
1959 

Kay  18 
1959 

May  18 
1959 

May  18 
1959 

May  18 
1959 

May  19 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

4.70 

5.0 

5.5 

5.75 

5.94 

6.09 

6.63 

AIR 

TEMPERATURE 

64  F 

75  F 

48  F 

59  F 

52  F 

48  F 

42  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0073 

- 

.0079 

- 

.0065 

.0073 

.0069 

2 

.0088 

.0046 

.0094 

.0071 

.00  87 

.0089 

.0096 

3 

.0085 

.0042 

.0088 

.0067 

.0108 

.0081 

.0079 

4 

.0077 

.  0042 

.0094 

.0067 

.0083 

.0089 

.0077 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

63.0 

76.3 

. 

61.5 

^7.7 

.n 

2 

60.0 

700 

57.4 

56.3 

56.5 

53-7 

3 

58.5 

69.0 

59.0 

56.3 

56.8 

54.4 

- 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  240+93 

DATE  OF 
READING 

Kay  19 
1959 

May  19 
1959 

May  20 
1959 

Kay  20 
1959 

May  20 
1959 

May  21 

1959 

Kay  21 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

6.96 

7.26 

7.67 

8.19 

8.29 

e.37 

8.46 

AIR 

TEMPERATURE 

50  F 

46  F 

45  F 

46  F 

45  F 

38  F 

37  P 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0071 

.0081 

.0071 

.0073 

.0087 

.0093 

.0071 

2 

.0073 

.0104 

.0090 

.0083 

.0079 

.0098 

.0079 

3 

.0069 

.0090 

.0089 

.0065 

.0089 

.0071 

.0071 

4 

.0071 

.0090 

.0079 

.0077 

.0085 

.0114 

.0085 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

59.5 

52.0 

45.5 

56 .  5 

52.0 

46.  ^ 

45.0 

2 

56.5 

55.5 

45.5 

59.0 

53.5 

49.5 

47.0 

3 

55-0 

55.5 

45.5 

59.0 

54.5 

51-0 

49.0 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  /  T  Station  - r  4 

DATE  OF 
READING 

!1??591 

May  21 

1959 

May  22 
1959 

May22 

1959 

May  22 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

8.63 

8.75 

9.02 

9.29 

9.36 

9.46 

9.58 

AIR 

TEMPERATURE 

40  F 

53  F 

62  F 

35  F 

N> 

00 

•*) 

30  F 

36  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0065 

.0090 

.0071 

.0065 

- 

- 

.0100 

2 

.0085 

.0098 

.0079 

.0083 

— 

wl 

.Oils 

3 

.0071 

.0071 

.0071 

.0075 

- 

- 

.0119 

4 

.0087 

.0094 

.0085 

.0087 

— 

- 

.0104 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

45.0 

55-0 

62.5 

47.5 

42.9 

41.4 

42.2 

2 

46.0 

51.5 

60.5 

51.0 

47.0 

43.7 

45.7 

3 

47.0 

49.0 

58.0 

53-0 

49.0 

46.2 

45.7 

4 

5 
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7 

8 

9 

10 

1  1 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  pho+o? 

DATE  OF 
READING 

May22 

1959 

May  22 
1959 

Mey22 

1959 

May  23 
1959 

Mav  29 
1959 

May  23 
195 

May  23 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

9*69 

9.81 

10.03 

10.73 

10.81 

10.90 

10.97 

AIR 

TEMPERATURE 

54  f 

59  r 

63  F 

62  F 

70  F 

73  F 

75  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0067 

- 

.0039 

.0067 

- 

— 

2 

.0079 

.0056 

- 

.0081 

- 

.0054 

.004c 

3 

.0065 

.0063 

.0050 

.0067 

— 

0 

0 

• 

.co4c 

4 

.0075 

.0065 

.0048 

.0067 

— 

.0038 

.003£ 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

48.4 

67.0 

72.5 

53.4 

69.3 

67.1 

77.3 

2 

48.4 

56.8 

69.3 

46.8 

58.5 

60.0 

71.1 

3 

48.8 

55-6 

65.O 

49.O 

5?. 2 

54.0 

66.2 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  Station  240+93 

DATE  OF 
READING 

May  23 
1955 

May  24 
1$59 

May  24 
1959 

May  25 
1959 

May25 

1959 

M?§595 

May  27 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

11.05 

11.55 

11.96 

12.75 

12.  9 

2  13.06 

14.79 

AIR 

TEMPERATURE 

81  F 

48  F 

50  F 

34  F 

35  F 

39  F 

43  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

- 

.0114 

.0087 

.0067 

.0067 

.0060 

.0056 

2 

.om 

.0110 

.0096 

.0073 

.0058 

.0064 

.00  56 

3 

.0038 

.0104 

.0085 

.0115 

.0064 

.0060 

.0060 

4 

.0040 

.0115 

.0098 

.0083 

.00S5 

.0069 

.0077 

5 

6 

7 

1 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

76.0 

52.4 

62.6 

4 1.0 

51*1 

51.1 

45.4 

2 

70.0 

54.0 

62.6 

41.7 

48.8 

51.5 

44.7 

3 

66.5 

550 

6l.0 

42.9 

47. 6 

50.2 

44.2 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Hay  2? 
1959 

May  28 
1959 

May  28 
1959 

May  29 
1959 

May  29 
1959 

May  25 
1959 

Jane  : 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

15.0 

15.76 

16.06 

16.52 

16.70 

17.03 

19.87 

AIR 

TEMPERATURE 

46  F 

51  F 

57  F 

34  F 

47  F 

50  F 

72  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

mm 

— 

.0081 

.0056 

.0056 

— 

2 

.0044 

.0031 

- 

.006? 

.0052 

.0060 

.0027 

3 

U~\ 

0 

C 

• 

.0037 

.0067 

.0056 

.0058 

.0031 

4 

.0073 

.0056 

- 

.0112 

.0087 

.0091 

.0054 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

49.6 

50. c 

36.8 

41.3 

53.0 

75.1 

2 

49.2 

45.3 

- 

33.8 

41.3 

52.5 

68.5 

3 

4P.2 

48.7 

41.9 

4o.4 

51.8 

62.6 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  240*93 

DATE  OF 
READING 

June  1 

1959 

June  2 
1959 

June  2 
1959 

June  3 
1959 

June  4 
1959 

June  4 
1959 

June5 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

20.0 

20*71 

21.02 

22.04 

22.63 

23.O 

24.0 

AIR 

TEMPERATURE 

79  F 

66  F 

73  F 

73  F 

46  F 

72  F 

73  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

- 

mm 

0m 

.0080 

.0064 

m- 

2 

.0035 

.0058 

.0033 

.0021 

.0102 

.0044 

- 

3 

.0021 

.0039 

.0033 

.0017 

.0096 

.0044 

mm 

4 

.0064 

.0081 

.0052 

.005^ 

.0119 

.0067 

- 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

77.3 

59.0 

71.8 

78.9 

54.9 

71.4 

82.4 

2 

71.8 

55*8 

69.8 

76.4 

55.6 

69.2 

76.5 

3 

66,0 

5^-5 

68.0 

70.9 

57.^ 

67.1 

70.7 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Jane  6 

1959 

June  8 

1959 

June  3 

1959 

June  9 

1959 

Jane  9 

1959 

JunelO 

1959 

«j  unel2 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2/4.72 

26.53 

27.0 

27.60 

28.0 

29.33 

31.0 

AIR 

TEMPERATURE 

52  F 

45  F 

70  F 

44  F 

67  F 

45  F 

80  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0123 

.0135 

— 

.0114 

- 

.0098 

— 

2 

.0114 

.9104 

.0023 

.0114 

.0096 

.0096 

3 

.  0112 

.0104 

.0029 

.0112 

- 

.0102 

.0025 

4 

.0162 

.0100 

.0052 

.0120 

— 

.0108 

.0108 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

56.3 

47.3 

74.8 

51.6 

74.3 

47.3 

34.1 

2 

57-7 

49.6 

69.9 

53.0 

70.5 

50.0 

79-2 

3 

58.6 

53-9 

65.O 

56.2 

66. 3 

51.5 

73*9 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

June  22 

1959 

June  22 
1959 

June23 

1959 

June24 

1959 

July  1: 
1959 

SJulyl3 

1959 

Julyl4 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

40.98 

ill. 23 

41.63 

42.8 

62.02 

62.22 

62.56 

AIR 

TEMPERATURE 

62  F 

54  F 

43  F 

67  F 

75  F 

62  F 

45  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0083 

— 

.0110 

.0034 

.0014 

.0143 

.0195 

2 

.0065 

- 

.0071 

.0017 

.0008 

.0078 

.0192 

3 

.0079 

— 

.0092 

.0035 

.0014 

.0084 

.0210 

4 

.0071 

— 

.0083 

.0036 

.0011 

.0070 

.0230 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

65 . 6 

S9.0 

51.0 

71.9 

94.1 

79-8 

64.9 

2 

63*1 

61.3 

56.6 

66 . 8 

90.9 

82.8 

69.1 

3 

62.0 

62.4 

53.5 

62.7 

85.9 

84.6 

71.6 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  _n 

Location  Xl  Station  240493 

DATE  OF 
READING 

Jul  14 
1959 

Jul  14 

1959 

Jul  14 
1959 

Jul  15 

1959 

Jul  15 
1959 

JU1  It 
1959 

:  Jul  1< 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

62.93 

63.04 

63.21 

63.5^ 

64. C4 

64.35 

65.0 

AIR 

TEMPERATURE 

79  P 

86  F 

62  F 

55  F 

75  P 

72  F 

73  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

-.0018 

-.0018 

.0028 

.0243 

.0019 

.0028 

.0016 

2 

.0002 

.0005 

.0028 

.0185 

.0037 

.  0048 

.0035 

3 

.0023 

.0049 

.0078 

.0214 

.0052 

.0058 

.0051 

4 

.0031 

.0032 

.0056 

.0225 

.0048 

.0050 

.0046 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

100.9 

98.^ 

83.8 

62.0 

86.0 

85.8 

91.4 

2 

90.7 

94.4 

85*7 

65.8 

82.6 

78.7 

83-8 

3 

84.8 

88. 8 

87.0 

69.2 

80.0 

77.0 

81.3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Jul  l6 
1959 

Jul  17 

1959 

Jul  17 
1959 

Jul  30 
1959 

Jul  30 

1959 

Jul3C 

1959 

Jul  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

65.19 

65.56 

65-85 

78.58 

73.83 

79.05 

79.21 

AIR 

TEMPERATURE 

68 

48  F 

75  P 

48  F 

68  F 

79  F 

60  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

*0067 

.  0228 

.  002R 

.01  06 

-.0018 

-.0027 

.0018 

2 

.0075 

.0215 

.0038 

.0159 

.0027 

.0018 

.005  3 

3 

.0086 

.0215 

.0048 

.0152 

.0029 

.0020 

.0067 

4 

.0073 

.0225 

.0043 

.0158 

.0018 

.0013 

.0039 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

30.1 

62.7 

91.9 

59.9 

86.5 

91.2 

?6.6 

2 

81.4 

65.il 

84.1 

63.0 

79*0 

87.3 

79.7 

3 

82.3 

69.O 

78.8 

65-9 

73*7 

82.7 

81.4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  xi  Station  2/10+93 

DATE  OF 
READING 

Jul  31 
19  5? 

Jul  31 
1959 

Jul  31 
1950 

Auer  10 
19  59 

Aug  11 
10^0 

Aug  11 
1959 

Aug  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

79.5? 

79*77 

80.03 

90.04 

90.59 

91.04 

93-04 

AIR 

TEMPERATURE 

49  F 

70  F 

77  F 

70  F 

39  P 

59  F 

58  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0140 

.0020 

-.0023 

.0002 

.0178 

-.0012 

-.0005 

2 

.0162 

.0060 

.0022 

.0077 

.0216 

,  §t'>60 

.0046 

3 

.0167 

.0071 

.0035 

.0060 

.0198 

.005  5 

.0051 

4 

.0163 

.0037 

.0029 

.0030 

.0203 

.0020 

.0026 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

5c. 9 

77.5 

89*4 

83.3 

53*7 

81.9 

31.7 

2 

58.7 

71*9 

82.7 

81.7 

56.0 

79.5 

78.6 

3 

63.O 

69.9 

80.9 

79*  3 

60.8 

76.6 

73-1 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

Aug  14 

1959 

Aug  14 

1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

Aug  26 

1959 

Aug  3: 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

93-58 

94.04 

104.02 

104.58 

105.05 

105.60 

111.03 

AIR 

TEMPERATURE 

45  P 

72  F 

62  F 

37  F 

64  F 

46  F 

50  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  ) 

.0127 

-.0020- 

-.0010 

.0106 

0 

.0089 

.0075 

2 

.0156 

.0033 

.0041 

*0137 

.0050 

.0122 

.0108 

3 

.0163 

.0047 

.0042 

.0133 

.0054 

.0120 

.0104 

4 

.0150 

.0018 

.0029 

.0123 

.0030 

.0111 

.0098 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

53.1 

81.0 

79.0 

48.7 

75.5 

56.8 

59.6 

2 

56. 3 

78.8 

74.6 

51.9 

72.6 

59.0 

60.7 

3 

58.4 

75-0 

71.1 

55.1 

72.6 

60.4 

59.6 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  7 

Location  XI  Station  240+93 

DATE  OF 
READING 

3ept  1 

1959 

Sept  1 

1959 

Sept  2 

1959 

Jan  26 
I960 

Jan  27 
I960 

Jan  28 
I960 

Jan  29 
196(5 

AGE  OF 
PAVEMENT 

IN  DAYS 

111.58 

112,05 

112.59 

259.07 

259.77 

260.70 

261.98 

AIR 

TEMPERATURE 

34  F 

62  F 

37  F 

6  F 

7  F 

2  F 

34  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0120 

-,0010 

.0110 

.0165 

.0182 

.0373 

.0110 

2 

.0140 

.0031 

.0132 

.0155 

— 

.0182 

.0128 

3 

.0133 

.0035 

.0136 

.0149 

.0167 

.0169 

.0122 

4 

.0134 

.0020 

.0135 

.0178 

.0180 

.0190 

.0146 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

44.1 

76.9 

46.6 

11.4 

9.5 

4.9 

30.1 

2 

47.5 

75-8 

49.4 

11.6 

9.9 

6.8 

27.5 

3 

53-2 

71.4 

52*5 

13*0 

10.3 

8.5 

25.4 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

•  i  8 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  a  -  8 

Location  xil  Station  199+53 


DATE  OF 
READING 

tfay  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.17 

0.21 

0.25 

0.35 

0.39 

0.42 

0.46 

AIR 

TEMPERATURE 

57  P 

57  F 

57  F 

51  F 

46  F 

43  F 

45  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

mm 

mm 

mm 

- 

2 

mm 

- 

- 

- 

- 

mm 

mm 

3 

-10 

-40 

-4  5 

-50 

-30 

-10 

10 

4 

-5 

-25 

-35 

-35 

-25 

-15 

0 

5 

-5 

-25 

-35 

-30 

-10 

0 

20 

6 

-5 

-20 

-30 

-30 

-20 

-10 

5 

7 

-15 

-30 

-40 

-25 

0 

15 

3  5 

8 

-10 

-30 

-4n 

-20 

0 

15 

35 

9 

-10 

-30 

— 40 

-20 

0 

10 

30 

10 

-10 

-30 

— 

-20 

0 

mm 

35 

1  1 

-10 

-30 

-35 

-20 

0 

10 

30 

12 

-20 

-45 

-50 

-40 

-10 

5 

30 

13 

14 

15 

16 

17 

18 

19 

-10 

-25 

-30 

-10 

20 

35 

50 

20 

-10 

-20 

-30 

-10 

15 

30 

50 

21 

10 

-20 

-30 

-5 

25 

40 

60 

22 

- 

- 

mm 

- 

mm 

mm 

- 

23 

- 

- 

mm 

- 

mm 

- 

mm 

24 

-15 

-35 

-40 

-15 

15 

30 

55 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  *“•  _  g 

Location  XII  Station  199+53 


DATE  OF 
READING 

May  20 
1959 

May  21 
1959 

May  2l 

1959 

May  21 
1959 

May  2l 
1959 

May  2l 
1959 

May  2] 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.5 

0.54 

0*58 

0.63 

0.67 

0.72 

0.76 

AIR 

TEMPERATURE 

36  F 

37  F 

4l  F 

40  F 

38  F 

43  F 

42  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

•m 

- 

■** 

3 

20 

40 

50 

65 

70 

80 

90 

4 

5 

20 

30 

45 

45 

55 

55 

5 

30 

45 

60 

70 

75 

85 

90 

6 

15 

30 

40 

45 

50 

60 

60 

7 

50 

65 

75 

85 

135 

105 

105 

8 

50 

65 

70 

80 

80 

90 

90 

9 

40 

50 

60 

70 

80 

80 

85 

10 

50 

60 

80 

90 

95 

100 

105 

1 1 

40 

50 

60 

70 

75 

80 

80 

12 

40 

60 

70 

80 

95 

100 

100 

13 

14 

15 

16 

17 

18 

19 

70 

85 

100 

95 

110 

105 

115 

20 

60 

80 

85 

90 

90 

100 

105 

21 

75 

95 

100 

120 

125 

120 

125 

22 

0 

— 

M 

— 

23 

- 

- 

— 

- 

« 

- 

- 

24 

30 

85 

100 

105 

110 

120 

120 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  Station  199+53 

DATE  OF 
READING 

May  21 
1959 

May  21 
1959 

May  21 
1959 

May  21 
1959 

May  21 
1959 

May  21 

1959 

May  21 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.80 

0.83 

0.93 

1.0 

1.10 

1.18 

1.30 

AIR 

TEMPERATURE 

42  F 

45  F 

52  F 

59  F 

60  F 

6l  F 

60  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

2 

3 

85 

85 

50 

-10 

-40 

-70 

-50 

4 

55 

55 

35 

-15 

-35 

-60 

-45 

5 

90 

85 

50 

-5 

-40 

-70 

-60 

6 

65 

60 

40 

-10 

-40 

-60 

-55 

7 

106 

95 

50 

0 

-15 

-35 

-15 

8 

90 

80 

J*5 

-5 

-15 

-35 

-20 

9 

85 

80 

45 

-10 

-30 

-55 

-30 

10 

105 

100 

55 

-15 

-35 

-65 

-30 

1 1 

80 

75 

40 

0 

-40 

-70 

-50 

12 

100 

90 

45 

-10 

-40 

-90 

-70 

13 

14 

15 

16 

17 

18 

19 

115 

105 

55 

-10 

-105 

-135 

0 

20 

105 

95 

50 

5 

-110 

-135 

0 

21 

125 

125 

70 

0 

-105 

-140 

0 

22 

23 

24 

115 

105 

50 

10 

-150 

-190 

-20 

1  D-l 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  8 

Location  xil  Station  199+53 


DATE  OF 
READING 

Way  21 
1959 

May22 

1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May22 

1959 

May  22 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.47 

1.55 

1.64 

1.79 

1.84 

1.99 

2.04 

AIR 

TEMPERATURE 

47  F 

32  F 

28  F 

34  F 

42  F 

6l  F 

60  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

«■» 

- 

- 

- 

- 

2 

- 

- 

- 

mm 

mm 

— 

— 

3 

220 

680 

715 

540 

450 

60 

-5 

4 

180 

655 

695 

525 

435 

65 

-10 

5 

120 

520 

570 

640 

475 

90 

15 

6 

110 

500 

355 

510 

445 

65 

0 

7 

70 

95 

110 

105 

95 

45 

20 

8 

60 

80 

90 

90 

80 

40 

15 

9 

240 

895 

960 

780 

655 

110 

30 

10 

310 

970 

1035 

840 

695 

100 

5 

1 1 

30 

250 

295 

285 

385 

175 

90 

12 

35 

285 

34o 

350 

340 

190 

90 

13 

14 

15 

16 

17 

18 

19 

90 

-20 

20 

50 

35 

-10 

-40 

20 

80 

-30 

10 

40 

25 

-15 

-45 

21 

310 

860 

980 

840 

700 

135 

30 

22 

- 

- 

- 

- 

- 

- 

- 

23 

- 

- 

- 

- 

- 

- 

- 

24 

70 

-65 

-20 

25 

0 

-65 

-100 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  —  8 

Location  xil  Station  199+53 

DATE  OF 
READING 

May  22 

1959 

May  22 
1959 

May  23 

1959 

May  23 

1959 

May  23 
1959 

May  23 
1959 

May  23 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2.18 

2.34 

2.89 

2.97 

3.06 

3.15 

3.23 

AIR 

TEMPERATURE 

63  F 

57  F 

55  F 

67  F 

73  F 

75  F 

81  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

_ 

— 

- 

- 

- 

2 

— 

- 

- 

— 

— 

— 

— 

3 

-110 

-25 

170 

15 

-no 

-145 

-160 

4 

-115 

-45 

150 

5 

-115 

-155 

-165 

5 

-90 

-45 

180 

30 

-90 

-120 

-135 

6 

5 

-55 

160 

10 

-90 

-120 

-135 

7 

25 

10 

45 

20 

-35 

-50 

-55 

8 

25 

5 

20 

10 

-4-0 

-60 

-65 

9 

105 

0 

225 

40 

-125 

-165 

-1 75 

10 

110 

35 

200 

45  . 

-130 

-150 

-155 

1 1 

15 

55 

215 

95 

10 

-10 

-15 

12 

10 

60 

250 

110 

10 

-15 

-20 

13 

14 

15 

16 

17 

18 

19 

-«5 

-25 

30 

15 

-80 

-95 

-95 

20 

-180 

-25 

10 

-10 

-70 

-90 

-90 

21 

-90 

60 

280 

95 

-90 

-120 

-125 

22 

- 

- 

- 

•m 

- 

- 

- 

23 

— 

— 

— 

- 

- 

— 

— 

24 

-140 

-60 

-10 

-55 

-120 

-140 

-35 
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INSTRUMENTATION 

DATA 

TEST  ROAD 

-  BOWNESS,  ALBERTA 

Section  Type  ^  -  8 
Location  xil 

Station  199+53 

DATE  OF  1 

READING 

lay  24 
1959 

fey  24 
1959 

fey  25 
1959 

May  25 
1959 

May  25 

1959 

May  26 
1959 

May  26 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

3.71 

4.13 

4.92 

5.09 

5.24 

5.91 

6.15 

AIR 

TEMPERATURE 

46  F 

54  F 

36  F 

39  F 

39  F 

35  F 

44  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

- 

— 

— 

— 

3 

330 

40 

375 

200 

180 

390 

175 

4 

255 

0 

380 

220 

180 

405 

205 

5 

280 

25 

405 

235 

190 

420 

215 

6 

270 

15 

370 

205 

165 

390 

190 

7 

pi 

0 

80 

55 

55 

-4o 

-15 

8 

20 

-10 

75 

50 

50 

-45 

-20 

9 

420 

50 

590 

260 

235 

545 

230 

10 

540 

110 

555 

260 

255 

565 

215 

1  1 

200 

90 

255 

235 

220 

260 

220 

12 

240 

100 

320 

280 

260 

325 

265 

13 

14 

15 

16 

17 

18 

19 

20 

-25 

70 

40 

30 

75 

30 

20 

20 

-25 

55 

30 

25 

60 

25 

21 

570 

110 

580 

290 

270 

585 

255 

22 

mm 

mm 

23 

- 

mm 

- 

- 

- 

- 

- 

24 

-40 

-6o 

60 

oc 

-±3. _ 

^LQ - 

_i5 _ 

_15 _ 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  m  Station  199+53 

DATE  OF 
READING 

May  27 
1959 

May  27 
1959 

May  28 
1959 

May  28 
1959 

May  29 
1959 

May  29 
1959 

May  29 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

6.95 

7.21 

7.94 

8.23 

8.75 

8.91 

9*21 

AIR 

TEMPERATURE 

45  F 

46  F 

54  F 

54  F 

35  F 

49  F 

50  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

mm 

ss. 

2 

- 

- 

- 

- 

Mi 

- 

3 

240 

230 

200 

85 

445 

215 

140 

4 

255 

195 

225 

75 

440 

230 

135 

5 

270 

210 

235 

90 

430 

250 

155 

6 

240 

180 

205 

70 

40*3 

215 

130 

7 

70 

55 

65 

35 

80 

70 

60 

8 

65 

50 

60 

30 

75 

65 

50 

9 

315 

230 

275 

100 

620 

300 

220 

10 

325 

240 

265 

100 

675 

300 

250 

1 1 

245 

230 

240 

165 

250 

240 

185 

12 

300 

275 

290 

185 

315 

290 

220 

13 

14 

15 

16 

17 

18 

19 

60 

40 

50 

0 

80 

55 

35 

20 

50 

30 

40 

0 

70 

45 

30 

21 

345 

280 

295 

140 

695 

320 

270 

22 

- 

.. 

— 

*M 

23 

- 

- 

- 

- 

- 

- 

24 

45 

30 

30 

-25 

75 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jun  1 
1959 

Jun  1 
1959 

Jun  2 

1959 

Jun  2 
1959 

Jun  3 
1959 

Jun  3 
1959 

June  3 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

12.04 

12.18 

12.92 

13.23 

13.92 

14.25 

15*20 

AIR 

TEMPERATURE 

72  F 

75  F 

68  F 

75  F 

66  F 

73  F 

72  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

3 

-55 

-125 

80 

-70 

80 

-125 

-50 

4 

-50 

-125 

45 

-90 

55 

-135 

-75 

5 

-30 

-95 

75 

-60 

85 

-105 

-55 

6 

-40 

-95 

55 

-60 

65 

-100 

-60 

7 

-15 

-45 

5 

-25 

10 

-55 

-30 

8 

-20 

-55 

0 

-30 

0 

-60 

-40 

9 

-55 

-130 

105 

-80 

110 

-140 

-50 

10 

-55 

-110 

140 

-45 

145 

-105 

0 

1 1 

70 

30 

130 

60 

130 

20 

50 

12 

75 

30 

155 

60 

155 

20 

50 

13 

14 

15 

16 

17 

18 

19 

-55 

-95 

0 

-60 

y 

-95 

-65 

20 

-50 

-80 

0 

-60 

-10 

-90 

-60 

21 

-20 

-85 

170 

-20 

180 

-75 

5 

22 

- 

- 

- 

- 

- 

- 

- 

23 

- 

- 

- 

- 

- 

- 

- 

24 

-90 

-130 

-20 

-80 

-20 

-120 

-80 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  Station  299+5? 

DATE  OF 
READING 

June  5 

1959 

June5 

1959 

June  5 
1959 

June  6 
1959 

June  8 
1959 

June  9 
1959 

June  9 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

15.81 

16.10 

16.21 

16.92 

19.18 

19.71 

20.19 

AIR 

TEMPERATURE 

50  F 

75  F 

73  F 

52  F 

70  F 

42  F 

67  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

M| 

- 

- 

- 

3 

320 

-140 

-160 

280 

-125 

390 

-110 

4 

235 

-135 

-175 

185 

-135 

300 

-125 

5 

295 

-110 

-135 

210 

-90 

320 

-85 

6 

280 

-105 

-130 

240 

-95 

300 

-90 

7 

5 

-75 

-90 

-35 

-55 

10 

-55 

8 

-45 

-90 

-95 

-50 

-65 

0 

-70 

9 

395 

-165 

-190 

370 

-140 

475 

-130 

10 

540 

-140 

-155 

340 

-120 

640 

-115 

1 1 

185 

5 

-10 

-70 

-20 

190 

25 

12 

215 

5 

-10 

-70 

-20 

220 

20 

13 

14 

15 

16 

17 

18 

19 

0 

-125 

-130 

-40 

-100 

5 

-100 

20 

-5 

-120 

-125 

-40 

-95 

0 

-90 

21 

520 

-120 

-135 

500 

-105 

600 

-90 

22 

- 

- 

- 

- 

- 

- 

- 

23 

- 

— 

- 

— 

— 

— 

24 

-10 

-140 

-150 

-45 

-110 

100 

-110 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  xil  Station  ^9  9+5^ 

DATE  OF 
READING 

rune  10 

1959 

Jane  12 
1959 

Jane  22 
1959 

Jane  22 
1959 

Jane  23 
1959 

Jane24 

1959 

July  13 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

21.5 

23.17 

33.18 

33.47 

33*82 

35.07 

54.2^ 

AIR 

TEMPERATURE 

46  F 

82  F 

64  F 

54  F 

48  F 

67  F 

75  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

— 

— 

— 

• 

2 

- 

- 

- 

- 

- 

- 

3 

285 

-180 

-120 

130 

230 

-30 

-255 

4 

235 

-185 

-135 

75 

195 

-35 

-325 

5 

270 

-140 

-lmo 

120 

230 

-5 

-230 

6 

260 

-125 

-120 

110 

210 

-20 

-230 

7 

45 

-85 

-115 

-25 

-15 

-35 

-185 

8 

40 

-95 

-120 

-30 

-20 

-35 

-180 

9 

365 

-220 

-150 

150 

290 

-50 

-250 

10 

450 

-210 

-160 

220 

335 

-60 

-270 

1 1 

215 

-10 

-40 

120 

155 

45 

-80 

12 

250 

-10 

-40 

140 

190 

50 

-110 

13 

14 

15 

16 

17 

18 

19 

40 

-130 

-l60 

-30 

-20 

-60 

-250 

20 

20 

-130 

-170 

-45 

-40 

-70 

-270 

21 

440 

85 

-170 

230 

33° 

-80 

-335 

22 

- 

- 

- 

- 

- 

- 

23 

- 

- 

- 

- 

— 

- 

- 

24 

20 

-140 

-170 

-40 

-30 

-70 

-270 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jul  13 
1959 

Jul  14 
1959 

Jul  14 
1959 

Jul  14 
1959 

Jul  14 
1959 

Jul  15 
1959 

Jul  15 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

54.43 

54.7  6 

55*14 

55*25 

55*42 

55*75 

56.25 

AIR 

TEMPERATURE 

62  F 

45  F 

79  P 

86  F 

62  F 

55  F 

75  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

mm 

- 

- 

09 

- 

- 

2 

mm 

- 

— 

- 

- 

- 

- 

3 

-60 

480 

-260 

-280 

-140 

460 

-215 

4 

-3  65 

315 

-325 

-345 

-225 

295 

-295 

5 

-90 

330 

-230 

-255 

-l60 

320 

-200 

6 

-105 

315 

-230 

-260 

-3  80 

310 

-210 

7 

-125 

-85 

-210 

-210 

-145 

-95 

-175 

8 

-115 

-90 

-200 

-195 

-135 

-90 

-170 

9 

-20 

580 

-270 

-280 

-110 

565 

-205 

10 

-5 

720 

-295 

-300 

-110 

700 

-230 

1  1 

-25 

110 

-105 

-110 

-45 

110 

-70 

12 

-30 

130 

-130 

-135 

-60 

120 

-90 

13 

14 

15 

16 

17 

18 

19 

-160 

-100 

-280 

-280 

-180 

-110 

-230 

20 

-180 

-120 

-290 

-300 

-210 

-130 

-250 

21 

-50 

620 

-370 

-375 

-160 

600 

-295 

22 

- 

wm 

- 

- 

- 

- 

mm 

23 

- 

- 

- 

0m 

mm 

mm 

24 

-170 

-110 

-290 

-295 

-200 

-no 

-250 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  ^  _  8 

Location  ^11  Station  199+53 

DATE  OF 
READING 

Jul  lo 
1959 

Jul  16 
1959 

Jul  16 
1959 

Jul  17 
1959 

Jul  17 
1959 

Jul  30 
1959 

Jul  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

57.05 

57.21 

57.39 

57.77 

58.05 

70.78 

71.04 

AIR 

TEMPERATURE 

73  F 

73  F 

67  F 

48  f 

77  F 

46  F 

68  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

mm 

- 

mm 

2 

- 

- 

mm 

- 

mm 

mm 

mm- 

3 

-190 

-230 

-100 

455 

-195 

250 

-19C 

4 

-2i»5 

-305 

-195 

28  5 

-270 

115 

-265 

5 

-150 

-210 

-120 

310 

-175 

210 

-130 

6 

-165 

-220 

-140 

300 

-190 

185 

-180 

7 

-145 

-185 

-135 

-105 

-170 

-65 

-160 

8 

-140 

-130 

-130 

-100 

-170 

-70 

-155 

9 

-170 

-220 

—60 

S  6*5 

-2oo 

34S 

-120 

10 

-190 

-250 

-55 

700 

-235 

400 

— 180 

1 1 

-*5 

-80 

-35 

100 

-70 

130 

—60 

12 

-60 

-105 

-50 

110 

-85 

145 

-75 

13 

14 

15 

16 

17 

18 

19 

-205 

-250 

-180 

-120 

-235 

-75 

-160 

20 

-220 

-265 

-200 

-140 

-255 

-100 

-180 

21 

-250 

-320 

-110 

600 

-300 

350 

-130 

22 

- 

- 

- 

- 

mm 

- 

23 

— 

mi 

mm 

mm 

- 

- 

mm* 

24 

-220 

-260 

-190 

-135 

-250 

-90 

-18  5 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  3 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jul  30 
1959 

Jul  30 

1959 

Jul  31 
1959 

Jul  31 
1959 

Jul  31 
1959 

Aug  10 
1959 

Aug  11 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

71.25 

71.42 

71.79 

71.97 

72.25 

82.24 

82*79 

AIR 

TEMPERATURE 

77  T 

50  F 

48  F 

70  F 

77  F 

70  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

fca* 

- 

- 

- 

- 

2 

- 

- 

- 

- 

— 

- 

M 

3 

-305 

-170 

245 

-130 

-290 

-160 

430 

4 

-380 

-255 

105 

-205 

-370 

-255 

305 

5 

-270 

-170 

200 

-110 

-255 

-155 

350 

6 

-290 

-200 

180 

-140 

-275 

-180 

330 

7 

-215 

-125 

-75 

-120 

-205 

-135 

-65 

8 

-210 

-120 

-70 

-110 

-200 

-130 

-70 

9 

-230 

-60 

340 

'50 

-220 

-50 

640 

10 

-290 

-90 

395 

-100 

-280 

-105 

710 

1  1 

-no 

-30 

120 

-20 

—1^  0 

-30 

135 

12 

-140 

—45 

140 

-30 

-130 

-50 

160 

13 

14 

15 

16 

17 

18 

19 

-220 

-130 

-80 

-125 

-220 

— 

-70 

20 

-250 

-160 

-105 

-150 

-245 

-185 

-95 

21 

-330 

-130 

345 

-150 

-310 

-190 

510 

22 

— 

— 

— 

23 

- 

- 

- 

- 

- 

- 

— 

24 

-250 

-1-50 

-95 

.240 

-180 

-80 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  p 

Location  XII  Station  199+53 

DATE  OF 
READING 

Aug  11 

1959 

Aug  13 
1959 

Aug  14 
1959 

Aug  l4 
1959 

Aug  2*4 
1959 

Aug  25 
1959 

Aug  25 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

03.25 

85.25 

85.79 

86.25 

96.23 

96.78 

97.25 

AIR 

TEMPERATURE 

59  P 

66  F 

45  F 

66  F 

61  F 

37  F 

63  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

3 

-150 

-110 

335 

-140 

-100 

310 

-30 

4 

-250 

-195 

180 

-235 

-180 

165 

-130 

5 

-150 

-100 

280 

-135 

-80 

270 

-35 

6 

-180 

-130 

255 

-160 

-105 

240 

-60 

7 

-135 

-135 

-55 

-145 

-115 

-15 

-95 

8 

-130 

-125 

-50 

-140 

-no 

-30 

-90 

9 

-40 

50 

455 

20 

55 

430 

no 

10 

-90 

0 

490 

-40 

-20 

430 

^o 

1  1 

-30 

20 

140 

-20 

-20 

160 

^5 

12 

-50 

10 

165 

-40 

15 

180 

40 

13 

14 

15 

16 

17 

18 

19 

-150 

-130 

-50 

-155 

-130 

-30 

-100 

20 

-170 

-150 

-80 

-180 

-150 

-55 

-120 

21 

-180 

-170 

320 

-210 

-185 

290 

-130 

22 

- 

- 

- 

— 

- 

- 

- 

23 

— 

- 

- 

- 

- 

— 

— 

24 

-170 

-150 

-70 

-175 

-140 

-50 

-120 

1  D-l 


> .  •; TA7  .  -  mil 


‘  o 


MAG 

AYf-l'A  -  7 AC  Y  T23T 


a  ~  t\  ee^T  noiljy2 

Ccl^Pr  •  oifr,?a  XIX  *  ri oitc:>oJ 


in . 

c '  :*f 

XsJJ> 

41  \.;7a" 

tr  ‘3D  A 

:-9CC 

eiW 

°cOI 

ri  ii 
see/ 

10.  3TAQ 
0U1K1A3H 

• 

. 

^  S .  >  9 

‘  ;  A .  d ' 

»  r  ■ 

. 

,c. 

30  30A 
TM3M3VAA 
3YAQ  H! 

'l  Zr 

TT  r£i 
-  . 

-t  £*» 

'3  dd 

'T  CO 

•*  x  v» 

5U  A 

■139M3T 

A- if 

\.M<On3(M)  c-lOf-d  »1IAHTc:  *■? 

~ 

L  

— 

- 

-  - 

- 

- 

f  .OH  .9D60 

- 

- 

* 

— 

£ 

r:x  7 

-Ol- 

'  X- 

L  “\" 

Oil- 

Ocl- 

£ 

~  .:•  -  ^ 

0  ■■- 

r  S.  - 

OS  I 

c9I- 

- 

Op  a 

08  S 

00  ’  - 

oil- 

(V'S 

i> 

C :' "  - 

L'X  .. 

CM- 

- 

d 

'n  r 

_ 

r'  I- 

ee.x- 

X 

. 0£- 

.  c  r- 

X- 

'  L~ 

. V.. 

X  I- 

O  ';  - 

8 

.  Cxi.. 

0£4 

?c 

0  S, 

_.  .Ill 

_  oi.  _ 

op- 

<? 

o.<~. 

Q£A 

.  - 

094 

o 

op- 

or 

?>'■ 

Ocl 

CP- 

... 

os. 

04l 

os 

OP- 

■r  r 

04 

0  ft  r 

cl 

0  •- 

c;:  r 

01 

oc~ 

2r 

.... 

£f 

M 

er 

61 

. 

. 

:  _  :• . 

0'  .r- 

OX- 

cr r- 

:  •  'i  !•'- 

oe- 

0CJ- 

0?I- 

pr 

o  or  - 

?;  - 

0?  r- 

Opr- 

GP- 

Orlv 

op.r- 

02 

oc.:~ 

r< 

r_ 

ns- 

CSP 

or;  j  - 

0*1- 

— 

- 

.  ~ . 

- 

22 

— 

- 

- 

°-j- 

ca- 

04.  X- 

-n  r 

OX- 

o;.r- 

0  VI- 

A2 

f-ar 


2i)G 


INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+  53 

DATE  OF 
READING 

Aug  26 
1959 

Aug  31 
1959 

Sept  1 

1959 

Sept  1 

1959 

Sept  2 
1959 

Jan  26 
I960 

Jan  27 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

97-79 

103.25 

103.78 

104.25 

104.79 

251.27 

251.96 

AIR 

TEMPERATURE 

46  F 

50  F 

34  F 

62  F 

37  F 

6  F 

9  F 

SR-4  STRAIN  GAGES  (MICRO-IN./IN.) 

Gage  No.  1 

— 

im 

- 

- 

2 

- 

- 

- 

- 

- 

3 

245 

200 

365 

-55 

380 

370 

760 

4 

110 

55 

225 

-150 

225 

445 

630 

5 

210 

160 

300 

-55 

320 

540 

675 

6 

190 

140 

270 

-85 

285 

485 

620 

7 

-25 

-65 

-30 

-100 

-25 

75 

70 

8 

-30 

-70 

-40 

-100 

-15 

70 

65 

9 

350 

290 

510 

95 

510 

870 

1015 

10 

340 

295 

515 

20 

520 

665 

815 

1 1 

150 

110 

150 

40 

160 

275 

275 

12 

170 

120 

180 

40 

185 

310 

305 

13 

14 

15 

16 

17 

18 

19 

-45 

-100 

-30 

-110 

-25 

35 

40 

20 

-65 

-120 

-60 

-130 

-50 

30 

35 

21 

210 

90 

315 

i 

H 

^r\ 

305 

410 

535 

22 

- 

— 

— 

— 

— 

23 

— 

- 

- 

24 

-60 

-115 

-50 

-130 

-40 

10 

15 
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.INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A-8 

Location  xil  Station  199+53 

DATE  OF 

READING 

Jan  28 
i960 

Jan  29 
i960 

AGE  OF 
PAVEMENT 

IN  DAYS 

252.90 

254.18 

AIR 

TEMPERATURE 

0  F 

33  P 

SR-4  STRAIN  GAGES  (MICRO-IN. /IN.) 

Gage  No.  1 

— 

— 

2 

— 

— 

3 

995 

285 

4 

860 

205 

5 

730 

335 

6 

680 

270 

7 

80 

25 

8 

75 

25 

9 

1300 

285 

10 

1150 

325 

1 1 

280 

220 

12 

310 

260 

13 

14 

15 

16 

17 

18 

19 

35 

-  60 

20 

30 

-  70 

21 

770 

-150 

22 

— 

— 

23 

— 

— 

24 

10 

-  90 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  Station  199+53 

DATE  OF 
READING 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  20 
1959 

May  2C 
1959 

May  20 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.17 

0.21 

0.25 

0.35 

0.39 

0.42 

0.46 

AIR 

TEMPERATURE 

57  P 

57  F 

57  F 

51  F 

46  F 

43  F 

45  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

- 

— 

— 

2 

- 

- 

- 

- 

- 

- 

- 

3 

4 

5 

6 

7 

8 

• 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

76.3 

76.0 

79*0 

72.0 

68.5 

66.7 

61.3 

2 

67.6 

72.7 

73.0 

75.6 

73-4 

71.2 

68.0 

3 

62.5 

66.5 

68.3 

73-0 

73.4 

72.3 

68.3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  ^  _  p 

Location  Xji  Station  199+53 

DATE  OF 
READING 

May  20 
1959 

May  21 

1959 

May  21 
1959 

May  21 

1959 

May  21 

1959 

May  21 
1959 

May  21 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.5 

0.54 

0.58 

O.63 

0.67 

0.72 

0.76 

AIR 

TEMPERATURE 

36  F 

37  F 

41  F 

40  F 

38  F 

43  F 

42  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

— 

_ 

2 

- 

- 

- 

- 

- 

- 

- 

3 

4 

. 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

59.3 

57.3 

55.2 

52.0 

51.6 

51-9 

50.5 

2 

65  .4 

62.0 

60.2 

56.4 

55.7 

53.0 

53*  0 

3 

66.7 

65. it 

52.7 

60.7 

SB. 6 

56. 4 

54.8 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  9 

Location  XII  Station  199^33 

DATE  OF 
READING 

May  21 
1959 

May  21 
1959 

May  21 

1959 

May  21 

1959 

May  21 
1959 

May  21 
1959 

May  21 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

0.80 

0.83 

0.93 

1.0 

1.10 

1.18 

1.30 

AIR 

TEMPERATURE 

42  F 

45  F 

52  F 

59  F 

60  F 

6l  F 

60  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

• 

m 

2 

_ 

_ 

mm 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

51.3 

54.0 

64.0 

62.7 

68.6 

70.5 

67.3 

2 

53.8 

55.0 

59.1 

64.5 

66.3 

70.5 

70.0 

3 

55.A 

55*9 

56.4 

61.6 

62.0 

67.8 

68.5 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

-lay  21 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 
1959 

May  22 

1959 

May  22 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

1.47 

1.55 

1.64 

1.79 

1.84 

1.99 

2.04 

AIR 

TEMPERATURE 

40  F 

32  F 

28  F 

34  F 

42  F 

61  F 

60  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

— 

— 

.0177 

.0154 

— 

.0033 

2 

- 

- 

- 

.0183 

.0171 

- 

.0052 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

53.9 

47.9 

42.8 

42.7 

49.1 

65.3 

69.O 

2 

59.3 

53-4 

48.8 

46.6 

48.7 

55.9 

61.3 

3 

62:0 

56.0 

52.6 

48.2 

49.1 

53.6 

56.5 

4 

5 

6 

7 

8 

9 

10 

1 1 
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13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

May  22 
1959 

May  22 
1959 

May  23 
1959 

May  23 

1959 

May  23 
1959 

May  23 
1959 

May  23 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

2.18 

2.34 

2.89 

2.97 

3.06 

3.15 

3.23 

AIR 

TEMPERATURE 

63  F 

57  F 

55  F 

67  F 

73  F 

75  F 

81  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0025 

.0042 

.0098 

.0038 

.0023 

.0023 

.0025 

2 

.0050 

.0064 

.0094 

.0048 

.0044 

.0044 

.0046 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

76.7 

64.2 

55-5 

69.2 

73.0 

83.0 

80.9 

2 

70.0 

67.0 

<52.0 

59.3 

61.0 

74.0 

76.4 

3 

66.0 

66.2 

51.8 

56.3 

53.6 

68.7 

71.3 

4 
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6 

7 

8 

9 

10 

1 1 
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13 

14 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

^ay  24 
1959 

May  24 
19<9 

May  25 
1959 

May  25 
1959 

May  25 
19*59 

May  26 
1959 

May  26 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

3*71 

4.13 

4.92 

5.09 

5.24 

5.91 

6.15 

AIR 

TEMPERATURE 

46  F 

54  F 

36  F 

39  F 

39  F 

35  F 

44  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0187 

.0077 

.0137 

.0096 

.0087 

.0133 

.0083 

2 

.0181 

.0089 

.0138 

.0090 

.0085 

.0129 

.0083 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

73-0 

67.7 

41.5 

55.9 

53.** 

37.0 

54.3 

2 

69.8 

65.5 

41.0 

*50.6 

*58.6 

37.0 

49.5 

3 

6^,4 

63.3 

42.9 

49.0 

52.7 

37.0 

48.1 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

May  27 

1959 

May  27 
1959 

May  28 
1959 

May  28 
1959 

May  29 
1959 

May  29 
1959 

May  29 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

6.95 

7.21 

7.99- 

8.23 

8.75 

8.91 

9.21 

AIR 

TEMPERATURE 

45  F 

46  F 

54  F 

54  F 

35  F 

49  F 

50  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0098 

.0079 

.OO65 

- 

.0146 

.007? 

.0079 

2 

.0096 

.0075 

.0069 

.0148 

.0073 

.0067 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

46.0 

51.2 

46.7 

63.8 

36.1 

46.8 

53.0 

2 

45.1 

50.3 

42.8 

58.9 

39.6 

44.0 

53.0 

3 

44.9 

49.2 

42.8 

55.2 

42.1 

43.1 

52.7 

4 

5 

6 

• 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  xil  Station  199+53 

DATE  OF  , 

READING 

Fune  1 

1959 

June  1 

1959 

June  2 
1959 

June2 

1959 

June  3 
1959 

June  3 
1959 

June  4 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

12.04 

12.18 

12.92 

13.23 

13.92 

14.25 

15.20 

AIR 

TEMPERATURE 

72  F 

75  F 

68  F 

75  F 

66  F 

73  F 

72  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.002? 

.0033 

.0062 

.0035 

- 

.0035 

.0040 

2 

.0067 

.0062 

.0090 

.0071 

- 

.0063 

.0071 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

75.6 

78.9 

63.5 

74.0 

64.9 

82.8 

72.7 

2 

64.2 

72.5 

60.8 

70.7 

59.5 

75*2 

70.0 

3 

58.6 

66.9 

56.3 

68.5 

55*6 

72.2 

67.1 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 
Section  Type  A  -  8 

Location  xil  Station  199+53 


DATE  OF 
READING 

Jun  5 
1959 

Jun  5 
1959 

Jun  5 
1959 

Jun  6 
1959 

Jun  8 
1959 

Jun  9 
1959 

Jun  9 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

15*81 

16.10 

16.21 

16.92 

19.18 

19.71 

20.19 

AIR 

TEMPERATURE 

50  F 

75  F 

73  F 

52  F 

70  F 

42  F 

67  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0165 

.0033 

.0033 

.0177 

.0033 

.0200 

9 

2 

.0173 

.0056 

.0060 

.0192 

.0058 

.0190 

• 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

55.8 

83.4 

87.9 

55.2 

82.7 

48.0 

82.7 

2 

55.3 

74.1 

81.1 

57.5 

74.8 

52.1 

70.7 

3 

57.6 

67.5 

75.0 

58.6 

69.3 

550 

66.0 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

JunelO 

1959 

Jun  12 
1959 

Jun  22 
1959 

Jnu  22 
1959 

Jun  23 
1959 

Jun  24 
1959 

Jul  13 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

21.5 

23.17 

33.18 

33.^7 

33*82 

35.07 

54.24 

AIR 

TEMPERATURE 

46  F 

82  F 

64  F 

54  F 

48  F 

67  F 

75  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0133 

.0013 

.0029 

.0104 

.0119 

.0031 

.0007 

2 

•0146 

.0056 

.0052 

.0098 

.0110 

.0055 

.0026 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

48.2 

90.6 

75.2 

58.3 

51.8 

73.0 

95.6 

2 

51.6 

82.7 

65.2 

63.3 

52.7 

70.1 

89.O 

3 

54.4 

75.3 

61.8 

64.0 

54.1 

66.1 

87.5 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jul  13 
1959 

Jul  14 
1959 

Jul  14 

1959 

Jul  14 

1959 

Jul  14 
1959 

Jul  15 
1959 

Jul  15 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

54.43 

54.76 

55.14 

55.25 

55.42 

55.75 

56.25 

AIR 

TEMPERATURE 

62  F 

45  F 

79  F 

86  F 

62  F 

55  F 

75  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0077 

.02UU 

.0028 

.0026 

.0044 

.024*; 

.0036 

2 

.0080 

.0238 

.0041 

o0043 

.0061 

.0236 

.0042 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

77.3 

63.O 

98*0 

102.3 

79.0 

62.2 

88.6 

2 

82.8 

69.I 

95.0 

94.9 

83.7 

67.7 

86.4 

3 

85-3 

72.0 

92.0 

91.4 

86.7 

71.7 

83.8 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jul  16 
1959 

Jul  16 
1959 

Jul  16 

1959 

Jul  17 
1959 

Jul  17 
1959 

Jul  30 

1959 

Jul  30 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

57.05 

57.21 

57.39 

57.77 

58.05 

70.78 

71.04 

AIR 

TEMPERATURE 

73  F 

73  F 

67  F 

48  F 

77  F 

46  F 

68  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0041 

.0038 

.0068 

.0243 

.0033 

.0173 

.0012 

2 

.0051 

.0049 

.0078 

.0338 

.0049 

.0152 

.0085 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

91.9 

96.6 

77.4 

61.0 

95*0 

59.0 

96.9 

2 

81.4 

87-9 

81.0 

65.4 

83.O 

63.9 

85.7 

3 

77.4 

85*3 

84.1 

69.5 

77.9 

67.5 

78.2 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  ^  _  p 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jul  30 
1959 

Jul  30 
1959 

Jul  31 

1959 

Jul  31 

1959 

Jul  31 

1959 

Aug  10 

1959 

Aug  13 

1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

71.25 

71.42 

71.79 

71.97 

72.25 

82.24 

82.79 

AIR 

TEMPERATURE 

77  F 

50  F 

48  F 

70  F 

77  F 

70  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0016 

.0034 

.0179 

.0023 

.0020 

.0023 

.0235 

2 

.0037 

.0053 

.0x57 

.0040 

.0045 

.0037 

.0193 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

99.3 

78.3 

54.1 

88.4 

101.3 

88.3 

51.1 

2 

92,8 

83.0 

59.^ 

76.3 

93.3 

83.5 

56.5 

3 

88.7 

86.3 

64.3 

71.9 

90.1 

82.6 

60.4 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Aug  11 

1959 

Aug  13 
1959 

Aug  14 
1959 

Aug  14 
1959 

Aug  24 
1959 

Aug  25 
1959 

Aug  25 
1959 

AGE  OF 
PAVEMENT 

IN  DAYS 

83.25 

85.25 

85.79 

86.25 

96.23 

96.78 

97.25 

AIR 

TEMPERATURE 

59  F 

66  F 

45  F 

66  F 

6l  F 

37  F 

63  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0030 

.0030 

.0188 

•  0022 

.0033 

.0164 

.004? 

2 

.0040 

.0038 

.0140 

.0035 

.0038 

.0120 

.0037 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

85.0 

82.8 

52.0 

85.8 

83.7 

49.2 

77.9 

2 

85.0 

80.0 

56.5 

83.2 

80.4 

54.0 

77.5 

3 

82.3 

75.1 

59.5 

79.7 

75.5 

56.5 

72.1 

4 

5 

6 

7 

8 

9 

10 

1  1 

12 

13 

14 

15 

(I 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  a  -  8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Aug  26 
1959 

Auk  31 
1959 

Sept  1 
1959 

Sept  1 
1959 

Sept  2 
1959 

Jan  26 
I960 

Jan  27 
i960 

AGE  OF 
PAVEMENT 

IN  DAYS 

97.79 

103.25 

103.78 

104.25 

104.79 

251.27 

251.96 

AIR 

TEMPERATURE 

46  F 

50  F 

34  F 

62  F 

37  F 

6  f 

9  F 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0138 

.0055 

.0173 

.0045 

.0173 

.0173 

.0194 

2 

.0095 

.0103 

.0120 

.0040 

.0131 

.01i2 

.0131 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

57.7 

54.3 

42.7 

78.7 

44.8 

6.0 

7.3 

2 

60.9 

61.6 

47.5 

76.3 

49.1 

8.0 

6.8 

3 

62.2 

61.8 

50.3 

74.3 

52.8 

9.2 

7.3 
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6 

7 

8 

9 

10 

1 1 
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INSTRUMENTATION  DATA 

TEST  ROAD  -  BOWNESS,  ALBERTA 

Section  Type  A-8 

Location  XII  Station  199+53 

DATE  OF 
READING 

Jan  2£ 

i960 

Jan  2c 
I960 

AGE  OF 
PAVEMENT 

IN  DAYS 

252.90 

254.15 

AIR 

TEMPERATURE 

0  F 

33  P 

CRACK  WIDTH  MEASUREMENTS  (INCHES) 

Plug  No.  1 

.0215 

.0135 

2 

.0169 

.0064 

3 

4 

5 

6 

7 

8 

PAVEMENT  TEMPERATURE  (DEGREES  FAHRENHEIT) 

Gage  No.  1 

4.4 

28.0 

2 

6.8 

25.4 

3 

7.8 

23.O 

4 
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8 

9 

10 

1  1 
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